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low cost DEADEND for ACSR and Aluminum 


Type UW-R 


The high strength aluminum alloy CLIPIT deadend offers low 
cost, easy installation, wide range and versatility. 


For reliable field performance, the CLIPIT, type UW-R, has these 
engineered features: 


e Wide cable range: 2 sizes cover #6 thru 2/0 aluminum or 1/0 
ACSR. 


High holding strength—CLIPITS exceed rated breaking 
strength of ACSR on most sizes. 


All parts of the CLIPIT are mutually self aligning. 


Captured, high strength, galvanized steel U-bolt permits high 
tightening torque. 


Wide belled cable entrances of CLIPIT reduce stress points and 
minimize cold flow. Ears of caps confine cables, prevent splaying. 


Cc Li F» ‘T— another engineered solution to your connector problems by 


SURN DY 


BURNDY, Norwalk, Connect., or Toronto, Canada...in Europe: Antwerp, Belgium 


58.13 





Published for 87 years for those 
engaged in the business of 
generating, transmitting, distributing, 
or applying electric power 
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The Projects Call for Local Initiative 


Depressed Rural Areas, USA—Investor- 
owned electric utilities can have a role in aid for 
depressed rural areas, but the part they play will 
depend almost entirely on what they do individually. 
There will be little or no encouragement from the 
government, but their participation will be welcome 
if they choose to be active as a local business. This 
is the essence of information given to Electrical World 
by John Baker, director of the Agriculture Depart- 
ment’s credit services. 

This attitude does not apply only to investor-owned 
utilities, however. What Baker wants, and what he 
says Agriculture Secretary Orville Freeman wants, 
is local initiative from any established interested 
businesses or organizations in or near a rural 
depressed area. Exceptions to this may take place 
in Tennessee and Arkansas and a few other places 
where the economics are so critical the government 
might give redevelopment leadership. 

Just as a reminder, last spring Congress passed 
an area development act providing $394 million for 
aid to depressed areas. Only $100 million of this 
is designated for depressed rural areas, plus some of 


Publisher Warren W Shew 


the $94 million for job retraining, research, etc., in 
the form of grants. The $100 million is for lending at 
an interest rate based on the current average yield of 
Treasury marketable obligations plus 1% for han- 
dling charges. Borrowers of the federal money 
would be new businesses or industries locating in 
the depressed rural areas—not the local interests 
(such as utilities) that might encourage the new 
enterprises. The government can loan only up to 
65% of the value of the project, with the remainder 
coming from local interests. 

What is the potential for the aid available? 

From the office of William L. Batt Jr, who heads 
the new Area Development Administration, it is 
learned that of the 3,000 rural counties in the 
country, about 500 (and this is given as a very rough 
estimate) can be considered “depressed.” Determina- 
tion of “depressed” will be based on (1) unemploy- 
ment, (2) underemployment, (3) low income, 
(4) standard of living, and (5) rate of emigration 
from the area. Census Bureau information is used 
by the Agriculture Department to determine which 

(Continued on page 5) 
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EASILY HANDLED—Neat, compact arrangement of 2300-voit power 
feeders shows how easily Loxarmor cables are handled. These circuits 
serve a new 15,000 kva “‘packaged” substation. 


A LOOK INSIDE—This cut-away shows details of the quality construction 
that is part of every Loxarmor cable. An additional advantage is avail- 
able in an Okoseal (polyvinyicholoride) jacket which can be supplied 
over and under the (.oxarmor where environmental conditions warrant. 


LOXARMOR~the interlocked cable 
that bends itself to your will 


You're the boss when you specify 
Loxarmor, Okonite’s interlocked armor 
cable. Whether you require galvanized 
steel, aluminum, bronze or copper pro- 
tection, Loxarmor is manufactured to 
your specifications. And Loxarmor cables 
are easily handled at both vertical and 
horizontal bends, as well as in crowded 
locations where circuits must be bent 
around piping and other apparatus. 
Because of its installation economies, 
Loxarmor is finding increasing use in 


primary and secondary feeders, power 
and lighting circuits, station auxiliaries, 
control circuits, and motor circuits in 
place of rigid conduit systems. 

Here are a few of the many advantages 
of Okonite Loxarmor cables: 

Lower material and installation costs 
save money... additional circuits are 
easily added ...circuits are easily re- 
routed . . . accessibility of Loxarmor re- 
duces downtime... flexible, compact 
construction reduces space requirements. 


And the strict quality control under which 
Loxarmor is made, contributes to its con- 
tinued record of superior service in the 
field. It all adds up to Okonite Cable’ bility * 

the ability to design and manufacture 
electrical cables that give outstanding 
performance. 

To learn more about Loxarmor write 
for Bulletin EW-1090. The Okonite Com- 
pany, Subsidiary of Kennecott Copper 
Corporation, Passaic, N. J. 


*Cable’bility ... cable craftsmanship since 1878 


where there’s electrical power... there’s OK ONITE CABLE 
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Depressed Areas (Continued from page 3) 


areas qualify, and the department in turn makes 
recommendations to Batt’s office. Local interests 
can aid the Agriculture Department in collecting 
evidence, but its evaluation is strictly up to the Agri- 
culture Department and classification is up to the 
Area Development Administration. 

Electric cooperatives in the areas that are or will 
be classified “depressed” have a better opportunity 
for local prominence and leadership, even though 
investor-owned utilities in the area have (in theory) 
equal opportunity. 

For example, co-ops and investor-owned utilities 
alike can borrow REA Section 5 money at 2% for 
reloaning to rural customers to finance the purchase 
of electrical machinery and equipment. In practice, 
however, only cooperatives use this money. 

Also, REA is a branch of the Agriculture Depart- 
ment, and is even attempting to become the lending 
agency for the $100-million rural area develop- 
ment funds. 

Perhaps most important spread in the difference 
between investor-owned and cooperative electric 
utilities, as far as interest in participating in the 
redevelopment program is concerned, is that National 
Rural Electric Cooperative Assn (NRECA) is serv- 
ing as a stimulator to the co-ops in getting on the 
rural area development bandwagon. There is no 
counterpart at the service of the investor-owned 
utilities. NRECA encourages its members to take 
part on the basis of load building, of course, but 
there is a local prestige factor of interest, too. Also, 
the program provides an opportunity to get industrial 
or commercial customers on co-op lines under the 
banner of area economics. 

How investor-owned utilities fare in this new 
government-sponsored program depends largely on 
where they stand when a development program is 
initiated in their individual territories. 
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Letters 


Where Is Hall of Fame? 


To the Editor: 


Your story on page 47 of the June 5 issue of Electrical 
World titled “Hall of Fame Welcomes Thomas A. 
Edison” was interesting and, of course, timely. 

Those of us who are graduates of New York Univer- 
sity, particularly its College of Engineering and Arts 
and Pure Science, are most proud of the fact that the 
Hall of Fame is located on that campus (at 181st St 
and University Ave) in the Bronx, New York City. 

R. H. Kilmore 
Lafayette, Ind. 


Pole Gin for Down Under 


To the Editor: 


Suggest that arrangements be made to send all avail- 
able units of pole gins (design D) to our friends 
down-under Australia because if used as illustrated on 
page 69 (even the page number is upside-down) of 
Electrical World June 19, that would be one of the 
few localities where this application could be used. 

Roland W. Meade 
Baltimore Gas & Electric Co 
*ArIOS 219M jSddogo « 


Electric Heating Can Compete 


To the Editor: 


Your letters column in the June 12th issue states 
that “our studies appear to indicate that the installa- 
tions (of electric heating) are more likely to be made 
in new homes than as replacements for other heating 
systems in old homes.” 

You may be interested to know that approximately 
70% of our business is involved in converting existing 
homes into much better climate control, and the base 
for this, of course, is electric heating and very inex- 
pensive air conditioning. It is also very encouraging 
to find that operating costs in the central states, at 
the 5,600 degree level, and at a 1.5¢ rate, can be 
always less than 15¢ per sq ft and average downward 
to about 10¢ per sq ft per heating season. 

Clement L. Stanford 
Electriliving Corp, Indianapolis, Ind. 
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More features make Westinghouse metal-clad switchgear 


Westinghouse metal-clad switch- 
gear is design proved in the West- 
inghouse High Power Laboratory. 
It meets all industrial, electric util- 
ity, commercial, institutional, and 
other needs for 75 to 1000 mva serv- 
ice inclusive, 4.16 through 13.8 kv. 

Check below for advantages of 
this equipment that are of major 
importance to you. 

For further information, call your 
Westinghouse representative or 
write for a copy of Descriptive Bul- 
letin 32-250 to Westinghouse Elec- 
tric Corporation, P.O. Box 868, Balanced insulation protection is provided 


Pittsburgh 30. Pa. You can be sure by the exclusive ‘‘Limitrak"’ insulation sys- 
: : : vie eg tem on bus supports, arc chute enclosure 


uf it’s Westinghouse. and breaker bushings. 


Fast, positive circuit protection is provided by the De-ion principle of arc interruption with Adequate space for varied relaying and 
center coil arc chute design. instrumentation is assured by full 
height front panels. 
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your best 


Complete joint sealing with polyester com- 
pound at main contact supports and main 
bus provides full insulation. 


Simple, quick inspection, maintenance and 
replacement of DH breakers is made pos- 
sible by horizontal drawout construction. 


remy grt fe home aah P * Personnel are protected by separate com- 
duiadian inepection and testing 3 partment drawout-type mounting of poten- 
° Hinged arc chute permits easy tilting for tial transformers. 
inspection and maintenance of contacts 
with DH breaker in drawout position. 


Westinghouse 


pable plastic coating. vides a superior base for finish coat. J-61014 


Front panel is protected during assem- Thorough phosphatizing and priming treat- 
bly, shipment and installation by strip- ment safeguards against corrosion and pro- 
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BROADER 
WARRANTY 


GREATER 
ECONOMY 


AND 


DURABILITY 
6] FORD TRUCKS 


The new extended warranty for all 1961 Ford 
Trucks is just one example of the many ways 
Ford gives you maximum protection for your 
truck investment. Each part, except tires and 
tubes, is now warranted by your dealer against 
defects in material or workmanship for 12 
monthsor 12,000 miles, whichevercomes first. 
Warranty does not apply, of course, to normal 
maintenance service or to the replacement as 
normal maintenance of such items as filters, 
spark plugs and ignition points. 


The excellent fuel economy of Ford’s modern 
223-cu. in. Six has been proved in certified 
tests by independent experts over a 3-year 
span. Front tires on Ford conventional %4- 
tonners also lasted up to twice as long as those 
on other makes with independent suspension. 


In addition to price, fuel and tire savings, 1961 
Ford Trucks provide greater freedom from 
nuisance problems that crop up with other 
trucks. Ford’s rigid quality controls give you 
the strongest safeguard of truck reliability 
ever. Fords stay on the job. .. out of the shop! 
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F-100 Chassis-Cab models have new stronger frame for greater durability and 
longer wheelbase for smoother ride. 28% more glass area in cab gives you 


new wide-angle view to front, sides and rear. 


New Econoline Van . . . modern cab-forward 
design gives as much as 80 more cubic feet of 
cargo space in nearly three feet less length than 
leading conventional half-ton panels. It’s 
America’s lowest-priced* van and can cut yearly 
operating costs by $100 or more. 


New 4-wheel drive pickups . . . priced to save 
you plenty, Ford's 4 x 4’s come in ¥2- and %-ton 
capacities. They’re tougher than ever with 
stronger frame, improved suspension and new 
optional heavy-duty front axle on %-tonners. 


*Based on a comparison of latest available manufac- 
turers’ suggested retail prices 
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ALL-NEW 
FORD “‘BIG SIX” 
262-cu. in. engine 


Now, the economy of a Sixis combined with the dependability of heavy-duty, 
exclusive-truck engine design. In independent tests, Ford’s new Big Six was 
pitted against the major competitive Six. Certifiedt result: Ford Trucks gave 
13.5% better gas economy! And Ford recommends 34% fewer service oper- 
ations in 25,000 miles of customer service. This means less time in the shop 
. «- More time on the job. 
The new Big Six is one of four engine choicesin Ford F-600 trucks for ’61— 
including America’s most popular truck V-8’s. 
t Tests simulated typical city delivery and shuttle service 


FORD TRUCKS COST LESS 


SEE YOUR FORD DEALER'S “CERTIFIED ECONOMY BOOK” FOR PROOF! 


FORD DIVISION, Tord Motor Company, 





industry-proved through a quarter century of service. . 


To avoid detracting from appearance of the monument, two inner rings 
of lights are enclosed in tasteful, unobtrusive vaults. A third ring is 


NEOPRENE JACKETED CABLE USED 


a oe 


ee 


-THERE’S NO DOUBT ABOUT NEOPRENE 


located-650 ft. away from the structure. For maximum reliability, time- 
proven neoprene jacketed cable was specified for the entire installation. 


EXCLUSIVELY IN 


NEW WASHINGTON MONUMENT LIGHTING SYSTEM 


As part of the National Park Service “Mission 66” 
program, a newly installed lighting system at the 
Washington Monument delivers 14 times the illumi- 
nation value of previous systems. Now the giant 
555-ft. landmark is illuminated by three rings of 
powerful prefocused floodlights that deliver more 
than 100 million candlepower. The cable, supplied 
by National Electric Division of H. K. Porter Com- 
pany, Inc., is jacketed exclusively with time-proven 
Du Pont neoprene. 


Neoprene was the logical choice for this im- 
portant installation because no other jacketing ma- 
terial has such an outstanding combination of 


GU PONY 


REG. u 5. pat. OFK 


properties. Tough and weather-resistant, neoprene 
jacketing retains its resilience despite extremes of 
heat and cold ... resists deformation and flow from 
heat or pressure . . . withstands ozone and abrasion. 
Moreover, neoprene will not support combustion. 


For more than 25 years, neoprene has proven 
its dependability in many different kinds of cable 
jacketing applications. For regular reports on the 
use of neoprene in the electrical industry, write for 
your free subscription to the Wire AND CABLE 
CaseBook. E. I. du Pont de Nemours & Co. (Inc.), 
Elastomer Chemicals Department EW-7, Wilming- 
ton 98, Delaware. 


NEOPRENE 


SYNTHETIC RUBBER 


Better Things for Better Living . . . through Chemistry 
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Aluminum strip coil, 

new Porter core designed 

for automated production 
Delta-Star in new transformer plant... 


Delta-Star’s new DS-50 Transformer was designed to 


5 provide electric utilities with the benefits of recent 
technical advancements in core fabrication and strip 
winding techniques. This new design break-through 

-™ establishes a new high in transformer value . . . including 
a short-circuit capability of 50 times rated current. 


Even more important, these new design developments 
provide a new base from which further transformer 


Dist ri b ution advances may be made. 


Porter’s pioneering with low-operating-cost 
Tra nsfo rmers transformers, and NOW a really new core and coil, 
continues its contribution to efficiency and economy in 
electrical distribution. In 1959 Delta-Star Division 


introduced low-loss, low-operating-cost transformers 
with 2.5 to 1 ratio of losses. They were also among 


Short circuit capability 


50 times rated current the first to offer plastic coated covers on Distribution 


Transformers. Such pioneering has resulted 
in improved transformers and savings for transformer users. 


Winding aluminum strip coils. 


Ww 


New manufacturing plant in 
Lynchburg, Va., with 6 acres 
under roof is one of Delta-Star’s 
three transformer plants. 


Automated tank 


; ; fabrication line 
For complete information 


and specifications on the new 
Delta-Star DS-50 Distribu- 
tion Transformer, write: 
Delta-Star Electric Division, 
H. K. Porter Company, Inc., 


2437 W. Fulton St., Chicago 
12, Ill. UN DELTA-STAR ELECTRIC DIVISION 


H. K. PORTER COMPANY, INC. 
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MANUFACTURERS NEWS 


POLITICS 


TODAY'S 
DESIGN TRENDS 


NEXT WEEK 


@ AIEE SUMMER GENERAL MEETING hears Du Mont declare government 
should support fourth TV network as cure for programming ills. EW report 
begins on .... er 0 04 coguieswé denean dh kee us ceanes 


@ 115-KV LINE OVER CITY STREETS brings 200 Mw from plant outside city 
to substation within. Attractive line is good PR and cuts maintenance... .. 


@ X-RAYS SHOW TERMINATIONS in non-destructive inspection which 
detects incipient weaknesses in materials or methods 


WESTINGHOUSE DENIES CHARGES that generators sold to TVA were defective 
EEl RETORTS QUICKLY as Tennessee Valley Authority cuts rates 


SCORE ONE FOR OVERHEAD LINES: New Jersey court upholds use of overhead, says 
borough can’t force utility to construct liner underground 


ERECTOR SETS IN HAND, Nez Perce-Lower Canyon project rivals use models to show that 
each other’s dams will fall apart 


THINGS TO COME: Oil, gas and monorail vehicle may travel via transmission lines 
DEBRIS-CONTROL FACILITIES are planned for Columbia River by three PUDs.......... 


INITIATIVE WANTED: Investor-owned utilities can figure into depressed rural areas aid 
but the government, while welcoming their participation, is not going to coax them 


SIMPLE METERING PITFALLS can be avoided by wiring carefully. Several simple misappli- 
cations that can catch metermen off guard are examined 


ENGLISH CHANNEL CABLE SPLICING marks linking of English and French systerns. Current 
is expected to flow through 200-kv, de cable by year’s end 

PRESS RESEARCH for electrical development, retiring CEA president urges......... 

DC TRANSMISSION FOR CANADA’S Peace River project is advocated........ssseeeees 
MINING AND TRANSPORTING OF FUELS is a dynamic technology of vital interest to 
utilities. Second part of special study notes pipelines are getting heavy consideration. ... 
EUROPEAN ORDERS TRIGGER UPSWING for United States reactor manufacturers . . . Lapp 
breaks with ratings tradition and produces ‘compact,’ high-efficiency insulator..........+ 
BERGEN STATION GETS EDP computer to monitor performance and efficiency of two 
290-Mw generators . . . New line of low-voltage circuit breakers is introduced........+++. 
POWER ‘POW-WOW’ is held by Worthington to survey equipment trends........ssee0s 


HOUSE BATTLE BEGINS on Hanford power facilities........ eeececceces evecnwisensée 
PUBLIC WORKS BILL bogs down in House appropriations committee......... eoece 


NEW EXCITER HOUSING DESIGN integrates generator field circuit breaker and turbine- 
generator to cut installation costs and space.......eseseeees Coccccccvecccccccccose 


FOUR CORNERS project taps Navajo coal to power Arizona system. 
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The Electrical Week 


LATE NEWS } Three public power groups are filing proposals requested by the AEC to participate 
in a 50-Mw organic-moderated power reactor project. They are Grand River Dam 


Authority, Vinita, Okla.; Burlington Light Department, Burlington, Vt.; and 
Plains Electric Generation & Transmission Cooperative, Albuquerque, N. M. The 
AEC asked for the formal proposals after it received and evaluated initial expres- 
sions of interest from four additional publicly-owned utilities. 


In a precedent-setting decision for the state, the Mississippi PSC rules that Mis- 
sissippi P&L shall “cease and desist” expansions of its service into newly annexed 
areas of two towns. The decision reserves the rights of two rural electric power 
associations already serving the disputed areas to continue services which had been 
allowed under franchises granted before the two cities, Clinton and Winona, 
extended corporate limits. 


FPC grants a license to the City of Seattle for a $97-million, 810-Mw hydro proj- 
ect at the boundary site on the Pend Oreille River, Pend Oreille County, Wash. 
The boundary project had been unsuccessfully contested by Pend Oreille PUD 
No. 1, which wanted to build a rival, “Z Canyon” project 1.3 miles upstream from 


the boundary site. 


Hearings on Arizona Power Authority’s proposed Marble Canyon project are post- 
poned by FPC to Sept. 12. The city of Los Angeles and the Metropolitan Water 
District of Southern California are challenging Arizona’s application for the Colo- 
rado River project as inadequate. 


American Electric Power Corp awards contract for 420 aluminum transmission 
towers for a 122-mile, 345-kv line to Kaiser Aluminum & Chemical Corp. The 
V-shaped towers will require only a single foundation and will be guyed by four 
wire anchors. Contract price is not available, but construction of the entire line 
will cost about $8 million. 


Potential new Alaskan hydro-power projects are reported by the US Geological 
Survey involving 240-Mw of capacity. Largest would be at Lake Chakachamna, 
80 miles west of Anchorage, where a 10-mile tunnel from the glacial lake into 
the McArthur River valley would develop a head of 1,000 ft. The Chakachamna 
project would have 200-Mw capacity, with power slated principally for Anchorage. 
Three other small projects, totaling 40-Mw capacity, would be on the Kenai 
Peninsula. 


WEEKLY POWER OUTPUT—Up 5.4% (Week ending July 8), Kwhr 14,133,000,000 


Percent Change From Previous Year 


July 1 
+ 37 
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Supply Lines 


EUROPEAN ORDERS BOOST US NUCLEAR REACTOR MANUFACTURERS 


Upswing for US nuclear reactor manufacturers seems to be starting, with most 
of the impulse coming from the Euratom countries. The newest announcement, the 
313-Mw plant that General Electric Co will design and fabricate for Pacific Gas & 
Electric Co, is the only new domestic item and the only firm plant contract. Those 
from abroad are largely for studies, but serious studies that seem likely to lead to 
eventual construction. 


These create activity for the manufacturers’ reactor design groups, which have had 
little come their way in the last year and a half. At least one of the studies seems 
to offer a departure from present designs, probably in an effort to reduce fuel 
cycle cost. This is a 250-Mw, homogenized pressurized-heavy-water reactor, on 
which Westinghouse Electric Corp is to conduct a feasibility study for the Swedish 
atomic energy authority. 


These announcements come at the same time that Euratom leaders are making 
optimistic predictions about the growth of nuclear power in their lands. Euratom 
President Etienne Hirsch last month told the six-nation European Community’s 
parliament, “By 1970 or even earlier, reductions in production costs . . . will insure 
a position for nuclear power that is competitive with conventional forms of 
electricity production” in the Euratom countries. Paul Hubert de Groote, Euratom 
commissioner, was even more optimistic in a May speech. He predicted com- 
petitive nuclear power in Europe by 1965 and expected half the capacity added 
between that year and 1970 to be nuclear, two-thirds in the following decade. 
Even if nuclear power does not become competitive by 1970, he expected the 
nuclear capacity required by 1980 to be 25,000 Mw. If competitive, that figure 
should go to 40,000 Mw. 


The latest development is a contract to Allis-Chalmers Manufacturing Co with 
Sweden’s Atomkraftverk (AKV) for preliminary design of a 56-Mw boiling-water 
reactor. And the Dutch utility organization, NV Samenwerkende Electriciteits- 
Productiebedrejven (SEP), has awarded General Electric a design study on a 50-Mw 
boiling-water plant. 


Three other developments are from West Germany. Westinghouse has a contract 
for studying a 150-Mw plant for Berliner Kraft und Licht AG (BEWAG). Earlier 
this year, Atomics International started preliminary design on a 150-Mw organic- 
moderated reactor contracted by Kernkraftwerk Baden-Wiirttenberg Planungs- 
GmbH (KBWP), a formation of German utilities. And Rheinisch-Westfilisches 
Elektrizitatswerk (RWE), which is already operating the General Electric-built 
15-Mw BWR at Kahl, is reported considering proposals for a 200-300-Mw unit. 


LAPP BREAKS WITH TRADITION ON INSULATOR RATINGS 


First evidence of a break in the long-established, tradition-bound EEI-NEMA 
standard ratings for suspension insulators appears this week with published 
announcement by Lapp Insulator Co of a new “compact,” high-efficiency unit. 
This non-standard insulator carries a 14,000-Ilb M&E strength rating, is 9 in. in 
dia and one-third lighter, but otherwise identical in rated characteristics (and 
interchangeable with) the standard EEI-NEMA 52-3, 15,000-Ib, 10-in. unit. 
Its announced price is 14% lower than the standard insulator’s $2.92 price. 


EEI-NEMA insulator ratings have remained essentially unchanged for well over 
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20 years. During this period, actual performance characteristics of suspension 
insulators sold under these ratings have improved steadily. But manufacturers 
haven’t merchandised these added values quantitatively, and most users, pegged to 
maximum loadings as a percent of standard ratings, have been unable to take 
advantage of them. 


The new non-standard unit, by departing completely from established M&E 
ratings and recent prices, injects a completely new relationship among ratings, 
performance and price. Capitalizing on improvements in insulator design and 
ceramics technology over the past two decades, it reduces the spread between 
performance characteristics and ratings. The manufacturer is promoting the 
new unit from the viewpoint that “normally-loaded” lines seldom need more 
than 7,000-lb working strength (half the M&E rating) anyway, and that he is 
sharing the reduced production costs with the buyer. 


Some observers feel that the growing imbalance between ratings and performance 
of standard insulators is symptomatic of somewhat similar situations in other 
electrical equipment lines. In a sense, action taken by Lapp recalls that taken by 
some distribution transformer manufacturers in the still-unresolved boost to 65C 
temperature rise. 


CITIES REPORT ON DAMAGE SUIT PROGRESS 


A group of city attorneys who have studied the feasibility of filing triple damage 
suits in the antitrust cases have estimated that price increases resulting from the 
conspiracies ranged from 20% to 40% “or more” above normal. The attorneys, 
working through the National Institute of Municipal Law Officers, are working 
as a task force to study how cities could best file damage suits. A report made 
by the task force said 66 cities so far have reported purchases of electrical equip- 
ment during the period covered by the government indictments, worth a total of 
about $260 million. 


Originally, the city attorneys considered drawing up one large damage suit, but 
apparently they have abandoned this plan because of the complexities involved. 
However, the task force committee proposes that cities pool data and finances, 
and hire an antitrust lawyer to compile and analyze facts to simplify the filing of 
suits by individual cities. And the report observes, “It is also becoming more 
and more obvious that proof of damages will be difficult and costly. One cannot 
expect success in this matter without elaborate and careful preparation.” A con- 
sultant hired by the task force estimated that to prepare evidence from the informa- 
tion collected from the first 66 reporting cities alone would cost more than $100,000. 


PRICES REPUBLISHED ON MEDIUM POWER TRANSFORMERS 


The medium transformer department of General Electric has announced new pub- 
lished prices on transformers rated 501 through 10,000 kva, all voltages. The 
prices, which became effective July 3, are now listed on a “net selling price basis,” 
and are at the same levels as those announced June 14, 1960, GE says. “Also 
included is a reduction for 1,000-kva and 1,500-kva units,” the company notes, 
“along with changes in price additions for certain special features. The recently 
announced 150C rise, ventilated dry-type transformer, is now listed as the stand- 
ard dry-type offering at a price 10% above the corresponding oil-filled unit.” 
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O-B has added new low-voltage bushings 

of the Type GK, oil-paper construction, 

to its line of Breaker-Tran bushings. For 
69 kv down to 15 kv service, O-B’s low voltage 
Class GK bushings will complement the Breaker- 
Tran line by covering the common dimensional 
requirements for transformer bushings included in 
Table 3, ASA standard C76.1a-1958. 

In each voltage class the 400 ampere, 16% inch 
oil level and the 400 ampere, 21 inch oil level 
transformer bushings are designed for draw- 
lead application; the 1200 ampere, 21 inch 
oil level transformer bushing is equipped for 
fixed connections. 

Class GK, which includes O-B’s Breaker-Tran 
line, high voltage bushing line and new “Table 3” 
bushings, is a full condenser type with oil-paper 
construction. Its core has been precision wrapped 


a oe 


164 inch, draw-lead 


21 inch, draw-lead 


Breaker-Tran 


with condenser foils inserted at regular intervals 
for uniform grading across the dielectric. Oil im- 
pregnates the paper core and surrounds it from 
end to end. 

The new Class GK low voltage bushings share 
the qualities that give O-B condenser bushings 
their excellent field service record. You can get 
these new Class GK bushings on your equipment 
simply by asking for them. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 


PORCELAIN INSULATORS - LINE HARDWARE - CAPACITORS - LIGHTNING ARRESTERS 
BUSHINGS - HOLAN TRUCK-MOUNTED POWER DEVICES AND BODIES - BRONZE VALVES 


«* 
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21 inch, 
"conductor 


fixed 


10113-H1 
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0-B’s new bushings can 


TABLE OF LOW VOLTAGE CLASS GK BUSHINGS FOR 0.€.B. AND TRANSFORMERS 


Dist. From Cat. No. of 
Current Gasket Surface Breaker-Tran 
Voltage Rating to Min. Oil Level 0-B ASA for 400 amp. 
Class Amperes Application Inches Cat. No. Stds draw lead Trans. use 


Trans 16% 45462 Table 3 
Trans 21 45463 " 
Trans 27 . " 


Breaker-Tran 1642 45465 Table 2 45464 


Trans 21 45466 Table 3 
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Trans 


Trans Table 3 


Trans ai 


Trans 





Breaker-Tran Y | Table 2 
Trans Table 3 
Trans . 

Trans 


Trans 





Trans 


Breaker-Tran Table 2 


Table 3 


" 


Table 3 





Table 2 45424 


Table 3 


Covered 


By 45404 


1200 


1200 





* For these limited applications, refer to O-B 


(> Breaker-Tran Bushings. In given voltage class, one basic bushing assembly utilizing 2 terminals covers applications for oil circuit breakers 
and transformers at 1200 amperes and transformers with 400 ampere draw-lead. 


New Oil Paper Bushings (ASA Table 3 except 15KV voltage class) 





help you standardize 
4 od 


Just like these four bushings in 69 kv class, there 

are four O-B bushings in each voltage class down 

to 15 kv that meet requirements of about 95 per 
cent of all applications. O-B has standardized on pro- 
duction of these bushings; are you taking advantage of 
this when you specify bushing dimensions? 


Take a look at the accompanying table. O-B’s new 
type GK “Table 3” (ASA standard C76.la-1958) bush- 
ings are indicated by color; the interchangeable “Table 
2” Breaker-Tran bushings are indicated by boxes. To 
find the bushing catalog number, simply select your 
voltage class, current rating, and oil level. Opposite 
that line will be the catalog number of the O-B bushing. 
Dimensions of these bushings can be found in ASA 
standard C76.la-1958 or can be obtained from O-B 
publication 1489-H. 


These new Class GK bushings are “brothers” to the 
Breaker-Tran bushings in construction detail. Above 
the flange the appearances are very similar. Below the 
flange you'll notice the important dimensional differ- 
ences. Internal oil-paper construction with condenser 


foils wrapped integrally in the paper core is the same 
high quality used in the Breaker-Tran. 


You will find many advantages in employing O-B’s 
new Class GK bushings on your equipment. You'll get 
the assurance of a perfect field record of O-B Class GK 
bushings. You can have the advantage of complete 
manufacturer’s stocks and simplified inventory in your 
own stock. And, every advantage of industry standardi- 
zation is yours, when you specify O-B bushings. 


They are now available on new apparatus. Merely 
express your preference when placing orders for equip- 
ment and O-B Class GK bushings will be supplied. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 


PORCELAIN INSULATORS - LINE HARDWARE - CAPACITORS - LIGHTNING ARRESTERS 
BUSHINGS - HOLAN TRUCK-MOUNTED POWER DEVICES AND BODIES - BRONZE VALVES 


HOLA 


& 


10113-H23 





WHY TRIM TREES? 
IT’S EASIER TO TRIM 
COSTS! 


Olin Conductor’s Spaced Aerial Cable Systems— 
* COMPRESTO CABLES 


* PLM’S ALUMINA SPACERS and 


* SHERMAN-REILLY’S CONTINUOUS STRINGING SYSTEM 
—can save you money! 


Don't cut your consumers’ precious trees! 
Don’t pay needless money for future tree trimming! 
Don't use old-fashioned methods for installing modern spaced 


aerial cables! 


DO contact your Olin Conductor representative for immediate information! 


<>lim CONDUCTORS 


METALS DIVISION, OLIN « P.O. BOX 989 + CHATTANOOGA, TENN. 
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improved RCA cell, same reliable circuitry, smaller 


Here's the first photoelectric street lighting control to use RCA’s improved 
cadmium cell. The light sensing element is glass enclosed like a vacuum tube 
to insure a positive hermetic seal. Failure from atmospheric leaks is practically 
eliminated. Not new, however, in American Electric's 8000-1 Control is a 
special arrestor which protects components from repeated surges. (We in- 
troduced an arrestor on our first cadmium cell control three years ago... now 
all manufacturers’ controls are similarly equipped.) This combination of fea- 
tures, utilizing the same proven reliable circuitry, assures you of greater 
dependability than ever before in automatic street lighting control. For ap- 
pearance, Model 8000-1 has a modern low silhouette and molded acrylic 
cover; for convenience one unit fits both old and new style luminaire heads. 
Test this better control on your street lighting system. Phone or write today. 


American Electric Manufacturing Corp., 3271 Chelsea, Memphis 8, Tenn., Representatives throughout the U.S, 





These RELEY 
Incorporate The 


These three Riley boilers are being built for three 
investor owned electric utilities in three widely 
separated sections of the country. Featured in these 
= designs are some of the most recent 
: Riley engineering developments, such 
as the Riley Turbo Furnace, new 
superheater and reheater arrange- 
ments, new high capacity steam 
washer, use of radiant superheater 


inna | 
oro 


platens, multiple downcomers for uni- 
form distribution of feedwater, 
opposed wall firing, new ’60 type 
Riley Flare Type Burners and Pul- 
verizers, and the world’s largest 
spreader stoker. 


Left — 
For A Central Station — Southeast 


This dry bottom balanced draft pulverized 
coal fired unit is a 1,700,000 Ibs/hr unit, 
2525 psi at superheater outlet, 1005F super- 
heat and 1005F reheat. The unit is fired by 
five No. 550E Riley Pulverizers and twenty 
Riley Flare Type Burners with two rows of 
five burners in the front and rear walls. 
This boiler will be completely automated. 


Opposite Page — 
For A Central Station — Southwest 


This is a gas fired Turbo Furnace Unit 
having a normal capacity of 2,486,000 
Ibs/hr, 2425 psi, and a peak capacity of 
2,668,000 Ibs/hr at 2590 psi superheater 
outlet pressure, 1005F superheat and 1005F 
reheat. It is designed for pressurized opera- 
tion without induced draft fans, and for 
future pulverized coal firing with merely 
the addition of water tube platens. 


Left — : 
For A Central Station — Northwest 


This unit will be by far the largest spreader 
stoker fired lignite burning boiler. The 
Riley Traveling Grate Spreader Stoker is 
38’-0” wide by 27’-0” shaft centers. The 
boiler is designed for a continuous capacity 
of 650,000 Ibs/hr, 1300 psi, superheater 
outlet 955F, and a peak capacity of 685,000 
Ibs/hr. It will burn 6680 Btu. North 
Dakota lignite. Among the reasons for 
selection of spreader stoker firing of lignite 
were the large savings in power and main- 
tenance over pulverized coal firing. 
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Central Station Boiler Designs 
Latest Riley Engineering Features 
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A careful survey of your plant 
by a qualified consulting engineer 
could show ways of making sub- 
stantial savings in power costs. 


STEAM GENERATING & FUEL BURNING EQUIPMENT 


For Complete Details About Riley Boilers Write RILEY STOKER CORPORATION, WORCESTER, MASSACHUSETTS 


Sales Offices: Boston, Charlotte, Chicago, Cincinnati, Cleveland, Denver, Dertoit, Honolulu, Jacksonville, Kansas City, Los Angeles, 
New Orleans, New York, Philadelphia, Pittsburgh, Portland, Salt Lake City, San Francisco, St. Louis, St. Paul, Seattle, Syracuse. 
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Kearney Hot Line Tool Demonstrato | 
offer line crews new ideas and methods té.. 


over again...to reduce 
costs, insure reliable oper- 
ation and improve safety 
standards. 


Kearney Hot Line Tool Demonstrators prove the truth of 
the above statement day after day . . . by demonstration 
on actual live-line maintenance jobs. Through such 


demonstrations line crews learn proper safety proce- } 


dures and time-saving, cost-cutting methods to make 
their job of maintaining energized lines easier and safer. 


“We teach something, we 
learn 


something 
time out’’...says Clete 
Brewer, Chief of Kearney 
Demonstrators. This sums 
the attitude of 
in the field, 
they are 
line crews everywhere. 





KEARNEY 


Su, 
‘Cepasae 
id ahaa ae. 

SAL 


Even experienced line crews can benefit from the special- 
ized knowledge of Kearney Hot Line Tool Demonstrators. 
Their background and experience in all phases of rigging, 
hot line maintenance, and compression connector installa- 
tion techniques fully qualifies them to assist in training 
line crews in improved methods to shorten installation 
time... prevent costly de-energizing of lines... and im- 
prove safety conditions. 


Kearney Hot Line Tool Demonstrators...are 
your only single source of complete informa- 
tion on compression connector installation 
and hot-line maintenance techniques! 


Kearney... and only Kearney... manufactures both a 
complete line of hot stick tools and a complete line of 
compression connectors, tools and dies. The completeness 
of these two lines is part of Kearney’s planned program to 
provide power companies with a fully integrated selection 
of equipment to safely accomplish any phase of hot line 
work... without interruption of circuit continuity or serv- 
ice to customers. 


lf you would like to arrange for Kearney Demonstrator 
Service consult your Kearney Sales Representative. Ade- 
quate advance notice is necessary, of course, to permit 
proper planning and scheduling. 


JAMES R. KEARNEY CORPORATION 


4224-42 Clayton Avenue « St. Louis 10, Missouri 


PLANTS AT: ST.LOUIS « MELROSE PARK, ILLINOIS « FAYETTEVILLE, ARKANSAS 


GUELPH, ONTARIO, CANADA « ST. THERESE, QUEBEC, CANADA 


Hot stick schools conducted 
by Kearney Hot Line Tool 
Demonstrators keep linemen 
up to date on new instal- 
lation and maintenance 
equipment... new rigging 
techniques ...and new ideas 
being used to advantage by 
line crews in other areas. 


hr +4 
iT 
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«.. cover the country. Kearney Demonstra- 
tors are available for help in training line 
crews or for consultation relating to specific 
job problems anywhere in the U.S. Each 
man is a well-qualified veteran with many 
years of past experience as a top lineman. 


Chief Demonstrator Clete Brewer 


CARL JONES 


JIM MONARSKI 


BERT ROSE 


Clete has a wide back- 
ground of experience as 
a top lineman, hot line 
tool instructor and con- 
sultant on hot line main- 
tenance. He has worked 
with, and helped train, line 
crews in virtually every 
part of the country. His 
experience is ideally suit- 
ed to the demanding job 
of Chief Demonstrator. 


DICK TASKER 


Card 


BOB DALE 


“WHITEY” KOHLER 





Only Honeywell’s new load-frequency system gives you all three: 
SOLID-STATE COMPONENTS, RATE LIMITERS 


HEART OF THE SYSTEM is this transistorized 
control amplifier. One basic amplifier performs various 
computing, measuring, alarm and contgol functions. 
Speed of response is easily changed with the turn of a 
knob. Six amplifiers like this can be mounted in a single 
standard 19-inch relay rack. 
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AND COMMAND ACTION 
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Meet power dermands precisely and cut generating 
costs with Honeywell’s new load-frequency control 
system. It introduces solid state techniques that 
bring new reliability levels and new performance 
flexibility and sharply reduce maintenance. 


Major components: High-speed, transistorized tel- 
emetering equipment transmits tie-line loads to 
the dispatcher and the command signal to generat- 
ing stations. Control amplifiers perform comput- 
ing, measuring, control and high and low alarm 
functions. Governor motor actuators control gen- 
erator loading in accordance with command sig- 
nals. Rate limiters, independent of the control sys- 
tem, hold generation changes within prescribed 
allowances. Incremental loaders apportion gener- 
ation on an economical basis. 


Easy maintenance: All components are of inter- 
changeable, plug-in, modular design, and are easi- 
ly accessible while the system operates. Except for 
relays, there are no moving parts in the entire sys- 
tem. Slidewires, motors, gear trains, and vacuum 
tubes are eliminated. Use of transistors and other 
solid-state devices throughout cuts space require- 


ments in half and drastically reduces heat buildup. 
All critical test and calibration points are com- 
pactly packaged in a single module, to provide 
a centralized test area and further simplify 
maintenance. 


Honeywell’s new load-frequency control system is 
a development of first importance in the power 
industry. For advanced systems, you can add the 
new Honeywell 290 industrial digital computer to 
mastermind the system and simultaneously com- 
pute cost data for interconnection billing. Get com- 
plete details from your nearby Honeywell field 
engineer. Call him today . . . he’s as near as your 
phone. 


MINNEAPOLIS-HONEYWELL, Pottstown, Penna. In 


Canada, Honeywell Controls, Ltd., Toronto 17, 
Ontario. 


Honeywell 


HONEYWELL INTERNATIONAL Sales and Service officesin all principalcities of the world. Manufacturingin United States, United Kingdom, Canada, Netherlands, Germany, France, Japan. 
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SIX WAGNER® TRANSFORMERS PROVIDE THE POWER 


Here are six Wagner transformers with a full-time job: providing all the power needed by a 
new electroplating line that produces tin plate for Granite City Steel Company. 


Three of the six supply power to motor-generator sets which convert to DC for variable speed 
drives, and to plating generation equipment and other major equipment drives. They are all 
1667 kva, single phase, 60 cycles, 7200/12470Y to 2400/4160Y volts transformers. 


The second set of three transformers are all 500 kva, single phase, 60 cycles, 7200/12470Y to 
240 x 480 volts. They supply power for auxiliary pumps, etc. 


All six are of the latest design . . . have wound cores of cold-rolled oriented grain steel. Their 
performance stability is outstanding. They’re built to be trouble-free... built to provide all 
the power the plating line needs. Wagner trans- K 
formers are designed to provide all the power Wasner Flectric Corporation 
you need, too. Your Wagner Sales Engineer can 6456 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S.A. 
show you how. Call him. Soon. 


FOR GRANITE CITY STEEL’S NEW TIN PLATING LINE 
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VALUE- 
PACKED 


Wisely used transistors enhance the value of RCA 
“LD” 2-Way Radio and give it built-in dependability 


In designing this efficient new “LD” equipment, 
RCA engineers wisely gave special consideration to 
the transistor. Only “‘stock’’ transistors capable of 
being serviced with existing test equipment and 
techniques are used—and only in circuits where they 
do the best job in cutting battery drain. Tubes are 
used where they can stand up under high tempera- 
tures, heavy voltages—jobs that tubes do best. 


As a result the “LD” is not OVERtransistorized, 
is compact, yet accessible, miserly in power con- 


The Most Trusted Name in Radio 


@ RADIO CORPORATION OF AMERICA 
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sumption yet value-packed to pack a punch in 
performance. 


Leave the radio on when engine is off—battery drain 
is negligible. Use it on the roughest roads—transis- 
tors and sealed circuits give added assurance it can 
take it under gruelling conditions. 


Specify the RCA “LD” and you can be sure it will 
stand in back of your endorsement. Lease or pur- 
chase plans available. RCA authorized service avail- 
able. Ask your RCA Representative for complete 
descriptive literature. Or mail wy below. 


RADIO CORPORATION OF AMERICA 
Telecommunication Center, Dept. XC-45 
Meadow Lands, Pa. 


(_] Please send me FREE literature on the 
new RCA Transistorized "LD" Mobile Radio. 


([] Have RCA Communications Specialist contact me and 

explain why this is today's best value in 2-way radio. 
NAM en 
i 
FORE Ce CI etrrctcreeentaperncssremennipinnitinbienteanaiiiinaiiniiaiaias 
I astrmenannniies seesasepeneensentaantnasteenapusianistasenssititis ra eiainhenisieinniiaiiiieenininnis 
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600 and 5000 volts 


600V: #14 AWG to 
500,000 CM 


5000V: #8 AWG to 
500,000 CM 


Conductor — Tinned 
copper, stranded 
Insulation — Silicone 
rubber 

Covering — Asbestos 
braid 


Power wiring in high 
ambient temperature loca- 
tions. Allows the most effi- 
cient utilization of the 
conductor. Satisfactory for 
installations in wet or dry 
locations. 


Rockbestos Silicone 


CONTROL 
CABLE 


600 volt 


#14— #9 AWG 


Conductor — Tinned 
copper, stranded 
Insulation — 3/64ths 
silicone rubber, glass 
braid, color coded 
Covering — Cable tape, 
asbestos braid. Also 
available in galvanized 
steel, aluminum or bronze 
interlocked armor 


Recommended where con- 
trol or signal circuits are 
exposed to high ambient 
operating temperatures... 
steel mills, power stations, 
automotive, cement and 
glass plants. 


APPLIANCE and 
FIXTURE WIRE 


300 and 600 voit 


150° and 200°C 


150°C: #22 to #18 AWG 
— 300 volt 


#22 to #10 AWG 
— 600 volt 


200°C: #18 to #12 AWG 
— 600 volt 


Conductor — Tinned or 
nickel plated, stranded 
or solid 

Insulation — Silicone 
rubber 

Covering — Glass braid 


For wiring of high watt- 
age units, such as lighting 
fixtures, clothes dryers, 
sun lamps, stoves, elec- 
tronic equipment, water 
heaters, ovens, and other 
apparatus. 





APPARATUS and 


MOTOR LEAD WIRE 


600 volt 


#20 to 4/0 AWG 


Conductor — Tinned 
copper, stranded 
Insulation — Silicone 
rubber 

Covering — Glass braid 


For leads to motors and 
transformers in high tem- 
perature locations. Stands 
up excellently under var- 
nish dip and bake pro- 


cesses. 


able Selector 


600 volts 


#14 to #8 AWG 


Conductor — Solid tinned 
copper 

Insulation — Silicone 
rubber 

Covering — Glass braid 


For lighting circuits in 
high ambient temperature 
locations. 


Rockbestos 
Silicone 
rubber cables 
give you these 
outstanding 
advantages: 


excellent heat resistance 
125°C-200°C allowable 
conductor temperature 


flame resistant—slowly forms 
non-conducting ash maintaining 
circuit integrity 


corona and ozone resistant 


maintains flexibility from 
—130°F to +500°F 


excellent resistance to oil, 
solvents, fuels and chemicals 


excellent electrical properties 


division of Cerro CorPoRATION 
Nicoll and Canner Sts., New Haven, Conn. 


Gentlemen: 


I would like to know more about the 
unique advantages of Rockbestos Sili- 
cone Rubber Wire and Cable. Please 
send me the following: 


() The Rockbestos Silicone Wire & Cabie 
Catalog. 


© A sample of your silicone rubber wire. 


Ch ene: Hee. ST: ae 
call. 
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New small power transformer increases station capacity from 2500 kva to 5000 kva with minimum alteration. 


With new low-silhouette power transformer... 


100% more capacity without raising “overhead” 


West Penn Power Company installed this compact new 
A-C 5000-kva transformer to replace an existing 2500- 
kva transformer without raising the overhead structure! 


You too can solve rising substation load and space 
problems. 


Now A-C units can replace your old transformers — 
deliver as much as a 30% increase in kva without any 
increase in unit size or weight! You never need alter 
your base mounting (no weight increase) or your over- 
head structure (no height increase). 

These units, offered in 7500 kva, 69 kv and below, 
feature reduced losses, decreased exciting current and 
lower noise level. Call your nearby A-C office for details 
or write Allis-Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin. A-1438 


32 


New base design, reduced transformer weight cut foundation size and 
cost. No external tank bracing to catch dirt. Clean design makes 
painting easy. 
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Editorial Comment 
JULY 17, 1961 


Cost Issue on Upper Colorado Lines Can Be Resolved 


A House Appropriations Subcommittee, within the next week or two, is sched- 
uled to decide whether to go along with the Administration request for money to 
begin the $187-million federal transmission network for the Upper Colorado 
Storage Project. The proposal, if it gains Committee approval, will come up for 
full floor debate in the House and later in the Senate. 

The five investor-owned utilities in the Upper Colorado storage area supported 
construction of the federal generating projects in the area and as early as 1954 
offered full cooperation in transmitting the power from the federal projects to 
preference customers. In October 1959 these utilities presented a comprehensive 
plan for wheeling power from these projects to preference customers. 

The present Commissioner of Reclamation, who is responsible for building the 
generating projects and securing needed transmission facilities, has acknowledged 
that the investor-utility proposals satisfy all requirements, except that the trans- 
mission costs would be higher than for an alternate federally-constructed network. 

The investor utilities contend that their plan is more economical than any 
alternate federal plan which would do the same job—that project power rates 
could be same to preference customers as under a federal plan—that $137 million 
of the government’s original investment then would be saved for other purposes. 

This issue on costs can be resolved if a Congressional Committee is willing to 
assign a competent and objective staff to subject the two opposing plans to a rigorous 
and fair comparison. 


Can an Editorial Change the Weather? 


On those rare occasions in the past when we’ve had the temerity to comment or 
complain editorially about the weather, our words have turned out to be ill-timed 
and ill-advised. This was mainly because the weather changed drastically between 
the time we wrote the editorial and the time you read it. 

With that firmly in mind, here we go again. 

The weather across the nation, some areas of course excepted, has just been too 
mild this spring and early summer to mean good utility business. 

Despite definite pickup of the over-all economy, kwhr sales increases over the 
same week last year have been showing disappointingly tiny increases. The industrial 
load pickup, which definitely can be seen, is being partially offset by lower air 
conditioning kwhr sales. 

This isn’t helping our forecasts a bit. It’s only making us more aware of how 
temperature-sensitive utility load is becoming. 

Yep. We're one of the few complaining about this beautiful, mild weather. 

Now we'll sit back and see if this editorial does any good. 
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FRENCH CABLE SHIP Ampere paid out cable from its posi- RECTIFIER TRANSFORMER on the French side is rated at 
tion 1,000 yd offshore. Spherical plastic floats were used 


232/86.3 kv, 97.5 Mva. It was manufactured by Alsthom 


Channel Crossing Splice Completed 


J. H. M. SYKES, Overseas Engineering 
Correspondent, London 


After several delays due to ad- 
verse weather and tidal conditions, 
the $12.5-million English Channel 
dc cable was completed by the mid- 
Channel splicing of the English and 
French cables at the end of June. 

The link, to be operated at 200 
kv de (100 kv positive to ground 
and 100 kv negative to ground), will 
carry 800 amp to provide a power 
transfer of 160 Mw. The French 
end of the ac/dc conversion equip- 
ment is complete, but the British 
end has lagged behind because of 
right-of-way problems on associated 
275-kv overhead lines. It is ex- 
pected that current will flow be- 
tween the 29,000-Mw Central 
Electricity Generating Board sys- 
tem in Britain and the 40,000-Mw 
system of France and her electri- 
cally-interconnected neighbors by 
the end of the year. 

The link comprises two cables, 
go and return. Because the British 
Admiralty insisted that interference 
with ships’ compasses by the mag- 
netic effect of the de be minimized, 
the cables had to be laid not more 
than 10 ft apart. 

The route of the cable from the 
converter station at Echingen, a 
suburb of Boulogne, France, to the 
beach at Le Portel, then across the 
Channel to Dungeness, England, 
and on to the converter station at 
Lydd is about 34 miles in all. About 
8.3 miles of this consists of land-laid 
cable at the two ends with the re- 
mainder submerged in the Channel. 
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(See map, EW, Aug. 1, 1960, p 28.) 

The cable is of the impregnated- 
paper, solid type. The two 17-mile 
lengths laid out from England and 
those from France were designed 
to meet a common general spec- 
ification, but they differed slightly 
in detail. 

The British ends of the cable were 
made by Associated Electrical In- 
dustries Ltd and British Insulated 
Callenders Cables Ltd. Four makers 
were involved on the French side: 
Les Trefileries et Laminoires du 
Havre, Societe Alsacienne des 
Constructions Mecaniques, Forges 
et Ateliers de Constructions Elec- 
triques de Jeumont, and Les Cables 
de Lyon. 

The cable is about 2.78 in. over- 
all dia. The copper section is 0.553 
sq in. (French cable) and 0.525 sq 
in. (British cable), but these sections 
are increased to 0.925 sq in. for the 
land-laid lengths at each end. 

The paper insulation is 0.29 in. 
thick, and the lead sheath is 0.098 
in. thick. The polyethylene sheath, 
0.314 in. thick, is provided for anti- 
corrosion purposes, and over it 
there are (on the French cable) 28 
armoring wires, each 0.236 in. dia. 

Weight of the English cables is 
39 lb per yd in air and 28 lb per 
yd in sea water, the two submarine 
half-lengths weighing about 1,200 
tons in all. 

The cables were tested at 250 
kv de before laying, 225 kv 
when on the ship, and 200 kv after 
laying and splicing. These figures 
are conductor-to-ground, for which 
the nominal working stress is 100 
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kv. The depth at which the cables 
are laid reaches a maximum of 33 
fathoms (198 ft). 

The French ends were laid first 
on May 23, after several false starts 
due to bad weather. The 2,247-ton 
government cable ship Ampere was 
anchored about 1,000 yd off shore 
at Le Portel, and the two cables 
were lashed together and laid out 
over the bow sheaves. Spherical 
plastic floats about 3 ft dia were 
attached to the cable every 10 yd. 

A winch line had been led out 
from shore, and the cables were 
slowly drawn out of the ship. The 
very strong current immediately 
caused the cable to bow out into 
a great arc. Frogmen and cable 
hands in small boats brought the 
cable back into line before the floats 
were detached and the cable allowed 
to sink. Laying then proceeded at 
3 mph to mid-Channel. 

The two British cables were laid 
on June 9, again after several false 
starts, using the Central Electricity 
Generating Board’s 2,700-ton. con- 
verted collier, Dame Caroline 
Haslett. 

Splicing, which took 44 hr, was 
carried out on June 20 on board 
the Ampere. It was necessary to 
find a two-day calm for the splicing, 
because rough seas—with the cable 
ends firmly clamped—would have 
strained the lead sheath. 

The conversion equipment, all 
supplied by ASEA Ltd, of Sweden, 
consists of (at each end) two tube 
bridges, each with a by-pass tube 
in addition. Each bridge consists 
of six tubes, weighing about 5 tons 
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each. Four anodes are mounted in 
porcelain containers on top of the 
steel cathode tank. Each tube with 
its ancillary apparatus stands about 
10 ft high and is about 6 ft wide 
and 10 ft deep. Each anode will 
carry 200 amp, and each anode 
container is fitted with potential 
grading electrodes along its length, 
these latter connected externally to 
a potential grading network. The 
tubes are continuously exhausted. 
Each tube group provides 100 kv 
de and is insulated from ground. 
The two groups in series provide 
200 kv for the cable link. The 
series connection is made through 
a smoothing reactor, the mid-point 
of which is grounded. But only 
one end of the cross-channel link 
will have the ground connection ap- 
plied at any time. If a tube should 


fail, the bypass tube will take over 
automatically allowing the current 
flow to be maintained at reduced 
level. 

At the French end, the main ac 
connections are made through two 
232/86.3-kv 97.5-Mva_ transform- 
ers made by Alsthom. At the Brit- 
ish end, the connections are through 
two 284/83.6/33-kv, 95/95/65- 
Mva Fuller Electric transformers. 

Transformers at both ends are 
connected so that one is in star-star 
and the other in star-delta. This 
arrangement gives a displacement 
of the secondary voltage by 30 deg 
between the two, and the tube 
bridges operate on a 12-phase sys- 
tem, reducing ripple and harmonics. 

The difference between the Brit- 
ish and French transformer arrange- 
ments is due to the different forms 


of connection adopted for large 
capacitor banks which provide re- 
active power for converter opera- 
tion and filter out harmonics which 
might cause disturbances in the ac 
networks. At the British end, the 
capacitor bank is connected through 
the tertiary winding of the trans- 
formers, while at the French end 
it is connected directly to the 225-kv 
system, providing 50 Mvar. 

Three-phase lightning arresters 
are connected across phases at the 
input to the tubes, and other light- 
ning arresters protect dc connec- 
tions. The de output connections 
are provided with damping circuits. 

With the completion of the 
French substation, full-scale load 
tests are being made on a back-to- 
back basis, the two tube groups 
feeding into each other. 


DC Converter Equipment at the French End of the Cross-Channel Cable 


A—Anode 

B—Lightning arrester 
C—Cathode 

D—Damping circuit for tubes 
E—Voltage divider 


F—Isolating transformer for grid control impulses 
G—Isolating transformer for auxiliary supply 


J—Shunting isolator 
K—Isolators for tube groups 
L—Reversing isolators 
M—DC damping circuit 


N—DC reactance 
O—Cable isolators 
P—Maintenance device to provide 100 kv on cables 


H—Non-linear resistance lightning arrester 
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Hanford Power Proposal 
Nears Vote in Congress 


Showdown would come on Van Zandt amendment to strike 
NPR provision from Atomic measure; outcome closely 


watched by electric industry 


Congress moved toward a show- 
down vote on the controversial Han- 
ford New Production Reactor 
(NPR) power facilities late last 
week. 

The House was slated to vote 
Thursday afternoon on an amend- 
ment which would strike the section 
providing for the NPR power facili- 
ties from the Atomic Energy Au- 
thorization bill. The amendment 
was to be offered by James E. Van 
Zandt (R-Pa.), a member of the 
Joint Atomic Energy Committee and 
a leader of opposition to NPR. 

While investor-owned _ electric 
utilities made no more than a token 
appearance at hearings on the NPR 
power facilities, interest in the in- 
dustry has heightened during the 
past few weeks as the issue has been 
brought to public attention. 

Rep William H. Avery (R-Kan.), 
a member of the Rules Committee, 
took a few swipes at the proposed 
NPR power facilities prior to open- 
ing of the formal debate on the bill. 
Referring to a statement made 
earlier in the week by President 
Kennedy that he would like to see 
the Tennessee Valley Authority “go 
forward and not rest on its laurels,” 
Avery said that the NPR proposal 
would fit the Atomic Energy Com- 
mission in the TVA pattern. “Here 
we will have another monster,” he 
told the House. Avery also asserted 
that TVA had originally been 
created as a water resource and flood 
control agency, but was now prima- 
rily a power agency. 

While close observers hesitated 
to predict the outcome of the House 
vote, there was some indication that 
opposition to the NPR power facili- 
ties had grown during the last few 
weeks. A clear, sharply worded 
minority report of the Joint Atomic 
Energy Committee was credited with 
setting forth the main issues arising 
out of the NPR proposals (EW, 
July 3, p 28). 
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The floor battle to a degree re- 
flected the sharp controversy that 
has been taking shape on the Han- 
ford project during the past few 
weeks. Just prior to the House 
debate, the House Republican 
Policy Committee announced its 
formal opposition to the $95-mil- 
lion authorization item for the Han- 
ford power facilities. This was be- 
lieved to be partly in recognition 
of a large number of letters and 
phone calls from constituents ex- 
pressing opposition to Hanford. 

Numerous newspaper editorials 
from many parts of the country had 
also opposed the power project. 
Also among the opposition were the 
two large business associations, the 
National Association of Manufac- 
turers and the U. S. Chamber of 
Commerce; many Eastern business 
firms; coal workers; investor-owned 
utilities; and many individuals. 

This opposition rallied around a 
five-man minority of the Joint 
Atomic Energy Committee which 
had sharply opposed the Hanford 
power authorization and had writ- 
ten their views in the report accom- 
panying the bill. 


JAMES E. VAN ZANDT 


Support for the Hanford power 
facilities came mainly from the 
public and cooperative power 
groups and the Kennedy Adminis- 
tration. The influence exerted by 
the various Administration officials 
was formidable. 

Sen Henry Jackson (D-Wash.), 
who originally proposed the dual- 
purpose reactor and has pushed the 
generating facilities, will lead the 
fight when the bill reaches the Sen- 
ate. Jackson also can count on the 
full backing of his Democratic col- 
leagues on the Joint Commit- 
tee, Sens Clinton P. Anderson 
(D-N. M.), Albert Gore (D-Tenn.) 
and John Pastor (D-R. I.). 

Date for the Senate consideration 
of the NPR power facilities has not 
yet been set, but could come within 
a few weeks. Hearings have already 
been held in the House for appro- 
priations relative to the NPR power 
facilities, but these funds will not 
be voted until the authorization bill 
is cleared by Congress. 


TVA Sues Westinghouse for $20 Million 


Westinghouse Electric Corp has 
denied charges that 16 steam tur- 
bine generators sold to TVA proved 
defective. The charges are con- 
tained in a $20-million suit TVA 
filed in Chattanooga last week 
against the company. The suit says 
that “the many defects in the ma- 
chinery and the consequent service 
outages, together with the opera- 
tional and load limitations placed 
upon the machine by the defendants, 
have resulted in excessive fuel costs, 
loss of revenue from power sales, 
extensive repairs and additional ex- 
pense to plaintiff in obtaining re- 
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placement power.” 

In answer, Westinghouse said the 
units for the Kingston, Shawnee and 
Gallatin stations “are efficient ma- 
chines which have been performing 
well for years. . . . When originally 
proposed, fourteen of these ma- 
chines were to be of a highly ad- 
vanced design and of an unusually 
high efficiency rate. After . . . it 
was determined that they did not 
meet (this rate) Westinghouse took 
the necessary steps to modify these 
turbines. Their efficiency rates now 
are within ‘test accuracy’ of meeting 
the specified rate.” 
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TVA Cuts Rates; EEI Replies 


Investor-owned utility reaction to 
a Tennessee Valley Authority an- 
nouncement of a new lower rate for 
residential and commercial users 
last week was quick and pointed. 
TVA, in a White House ceremony 
honoring the 100th anniversary of 
the birth of the late Sen George W. 
Norris (R-Neb.), said the “Norris 
Centennial Rate” may be adopted 
by any of the 155 locally-owned 
systems purchasing TVA power. 

A sharp statement by Edison 
Electric Institute President Philip A. 
Fleger attacked the system on which 
TVA bases its rates. Fleger’s state- 
ment, issued at EEI headquarters in 
New York, said in part: 

“The Edison Electric Institute, 
representing investor-owned electric 
utility companies, recently com- 
pleted a study of the TVA power 
business in which two adjustments 
were made; one, to charge TVA’s 
power operations with taxes com- 


parable to those paid by electric 
companies; and, another, to charge 
for the use of funds invested in such 
power operations, comparable to 
those charges paid by electric com- 
panies which are financed in the 
free market. If TVA and its mu- 
nicipal distributors were to pay their 
share of taxes and market costs of 
money, rates to their customers 
would have to be raised 46%. If 
this were done, electric rates in the 
TVA area would then be about the 
same as rates paid by customers of 
the electric companies operating 
under similar circumstances.” 
The new TVA rate schedule in- 
cludes residential and commercial 
rates below those previously estab- 
lished as the lowest charged by the 
distribution systems. Wholesale 
rates charged the systems by TVA 
for bulk power will not change. 
The residential rate schedule is: 
100 kwhr per month at 2.0¢ per 


kwhr, the next 150 kwhr at 1.0¢ 
per kwhr, the next 650 kwhr at 
0.4¢ per kwhr, and over 900 kwhr, 
0.675¢ per kwhr. 

The new schedule makes possible 
a reduction of about 8% from the 
present lowest level for commercial 
users but can provide more sig- 
nificant savings for farm and home 
customers. A dwelling or farm using 
500 kwhr per month would pay 
$4.50 a month or $54.00 per year, 
as compared with $6.90 a month 
or $82.80 a year under the highest 
rate in the TVA service area, and 
with $5.10 a month or $61.20 a 
year under the previous lowest rate 
schedule. 

The rate cut is the first general 
reduction on TVA-supplied systems 
since 1944. No change in street 
lighting rate schedules is anticipated, 
and the previous lowest street light- 
ing rate will be incorporated into 
the new fourth general rate grouping. 


Public Works Bill Delayed in Committee 


The mammoth public works ap- 
propriation bill for fiscal 1962, which 
has already begun, is still delayed 
in the House Appropriations Com- 
mittee, primarly because of the hos- 
pitalization of chairman Clarence 
Cannon (D-Mo.) who broke several 
ribs in a fall at his home. 

The House committee was de- 
layed initially by the record volume 
of testimony presented in this year’s 
secret hearings, and the inability to 
get into shape for discussion before 
Congressmen broke loose for their 
traditional July 4th holiday and 
trips. The committee’s hearings, 
recently released to the public, will 
fill approximately twice the space 
of previous years. 


Bonneville Wants Lines 


As part of the bill, Bonneville 
Power Administration is asking for 
$410,000 to start work on a trans- 
mission line from the proposed Han- 
ford nuclear power plant to Puget 
Sound. The line would cost $20.8 
million ultimately. It would include 
25 miles of 230-kv line between 
Hanford and Vantage, Wash., 125 
miles of 345-kv line between Vant- 


age and Covington, Wash. 

Bonneville also is seeking an addi- 
tional $3,300,000 this coming year 
to build a 230-kv line to the new 
Anaconda steel mill at Anaconda, 
Mont. The Anaconda connection 
would cost $17.4 million eventually: 
one leg running to the plant from the 
Hungry Horse-Noxon Rapids area, 
the other leg from Hot Springs, 
Mont., to the plant. 

Upper Colorado lines have been 
juggled still more by the Bureau but 
at no increased ultimate or fiscal 
1962 cost. Two lines would be 
added in Utah, under the latest re- 
vision: one 138-kv line from 
Flaming Gorge dam to Hyrum and 
Springville, Utah; another 138-kv 
line extending north from Sigurd to 
Gunnison and Fillmore, Utah, with 
an extension westward to Paragonah 
and St. George, Utah. 

A previously planned 115-kv line 
from Flaming Gorge dam to Pilot 
Butte has been dropped, and an 
alternate, shorter 115-kv line would 
be built from Craig, Colo., to Sin- 
clair, Wyo. A 230-kv line would 
be built eastward from Pueblo to 
Limon, Colo. 
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Still indefinite are the number 
and size of lines between Glen Can- 
yon and Four Corners. The Bureau 
earlier planned to build a single 
345-kv line between Glen Canyon 
and Phoenix, replacing its initial 
idea of two 230-kv lines. 


Pumped Storage Studies Asked 


The Corps of Engineers, in hear- 
ings, proposed a one-year study 
of federal pumped storage power 
projects. And the House committee 
is expected to recommend $225,000 
to carry it out. 

Maj Gen W. F. Cassidy, director 
of Corps civil works, said his study 
probably would cover 125 reser- 
voirs, mostly in the Ozark Plateau 
and southeastern US. This would 
be a general reconnaissance study. 

The Bureau of Reclamation also 
is expected to show an active in- 
terest in pumped-storage facilities; 
and the Southwestern Power Ad- 
ministration is particularly anxious 
to build such facilities in its area, 
where SWPA administrator Douglas 
Wright has estimated there may be 
up to 5 million kw of pumped- 
storage capacity available. 
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Utility Wins Overhead Line Fight 


New Jersey Supreme Court upholds PUC’s right to decide 
how power should be transmitted through townships 


A recent decision by the New 
Jersey Supreme Court can be con- 
sidered a victory for the electric 
utility industry in the growing 
controversy concerning underground 
versus overhead installation of 
power lines. 

The court gave Public Service 
Electric & Gas Co the go-ahead 
to continue with the construction 
of overhead lines along the right- 
of-way of the Staten Island Rapid 
Transit Railway Co through the 
borough of Roselle, near Newark. 
Roselle had tried to force Public 
Service to construct the lines under- 
ground. 

The decision upheld a ruling by 
the New Jersey Public Utility Com- 
mission giving Public Service the 
right to erect overhead lines. Con- 
struction, started in 1956, was de- 
layed while the high court consid- 
ered an appeal by Roselle and 
Union County of the PUC ruling. 

Roselle first blocked construction 
by amending its zoning ordinance 
to require a utility to obtain a per- 
mit before erecting overhead power 
lines. The PUC ruled in favor of 
Public Service in this matter of 
finding that the overhead line was 
“necessary for the service, conven- 
ience or welfare of the public.” 

Roselle then battled Public Serv- 
ice on a new front. It adopted a 
police power ordinance in February, 
1960, providing that all power lines 
carrying more than 33 kv must be 
installed underground. 

The state Supreme Court also up- 
held the PUC on this count. In 
ruling in favor of Public Service on 
the police power ordinance, the 
court wrote: 

“Were each municipality through 
which a power line has to pass free 
to impose its own ideas of how 
the current should be transmitted 
through it, nothing but chaos would 
result, and neither the utility nor 
the state agency vested with control 
could be assured of ability to ful- 
fill their obligations of furnishing 
safe, adequate and proper service 
to the public in all areas. 

“The matter is clearly one for 
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board control alone, which it (PUC) 
has exercised . . . This Roselle ordi- 
nance is clearly beyond municipal 
power.” 

Roselle had tried to compel in- 
stallation of underground lines by 
contending that overhead lines are 
a hazard to persons and property; 
depreciate property values; offend 
by their appearance, and interfere 
with radio and television reception. 

But the court found that “the ut- 
most in safety precautions had been 
designed into the proposed line.” 
It also ruled that Roselle had not 
proved its case that property values 
would drop. There is no evidence 
that high-voltage lines affect radio 
or television reception, the court 


Emphasize Research, 


With a plea for more research to 
bolster future electrical develop- 
ment, David Cass-Beggs bowed 
out as president of the Canadian 
Electrical Assn at its 71st annual 
meeting held in Banff, Alberta. 

Cass-Beggs was highly critical of 
the amount of effort which his coun- 
try has put into new developments 
in power generation and transmis- 
sion. Describing the lack of re- 
search in the electrical field as “neg- 
lect of the future,” he said it was 
doubtful if Canada—or the North 
American continent—could “lay 
claim to much in the realm of new 
ideas or revolutionary design or 
application. 

“Only today,” Cass-Beggs said, 
“are we discussing the higher utiliza- 
tion voltages that have been stand- 
ard in Europe for 30 years; only 
now are we beginning to respond 
to the demand for underground dis- 
tribution, common in all European 
Cities; to date we have dismissed 
electrical traction; and only under 
the pressure of gas competition have 
we taken a new look at electric 
space heating.” 

One problem which emphasized 
the research situation in Canada, he 
said, was the future course of electri- 
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noted in its ruling. 

Public Service, in attempting to 
reach a compromise with Roselle, 
had agreed to substitute 70-ft-high 
H-frame structures for the 150-ft 
steel towers originally proposed. 

In commenting on the extra cost 
of installing underground lines, the 
court noted that Roselle’s own ex- 
pert estimated that installation of a 
single underground cable would cost 
$366,000 more than overhead lines. 

The court commented that the 
territory to be covered by the pro- 
posed line has “experienced a phe- 
nomenal growth . . .” and that the 
expansion is expected to continue. 
It said that a “utility must, in ful- 
fillment of its obligation to furnish 
adequate service, construct facilities 
to be prepared to meet the present 
and prospective demand without 
fail.” 


CEA Told 


cal system integration. Whatever 
form the next phase might take, 
whether regional or national, “it is 
clear that transmission over longer 
distances and at higher voltages than 
we have hitherto attempted will be 
involved.” Cass-Beggs thought that 
discussion on this topic might focus 
attention on the advantages of direct 
current over  alternating-current 
transmission but lamented, “no ex- 
perience exists on this continent that 
would be of much value in reaching 
the necessary decisions.” 

The departing CEA president 
also spoke of the importance of the 
nation’s electrical manufacturing in- 
dustries. Presenting a new ap- 
proach to possible expansion of 
Canadian exports of electrical 
equipment, Cass-Beggs said that if 
Canada can sell wheat “on an eat- 
now-pay-later basis,” it might be 
possible to sell electrical equipment 
on a “pay-as-you-use-it basis.” 

Taking over the president’s chair 
from Cass-Beggs is H. F. Beique, 
president and general manager of 
Quebec Power Co. New vice presi- 
dents are R. E. Tweeddale, New 
Brunswick Electric Power Commis- 
sion, and H. H. Steede, British 
Columbia Electric Co. 
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GEOLOGIST P. FOX demonstrates how pressure against the Nez Perce model 
causes supporting rock formations to give away and tumble into the gorge 


Model Dams Collapse Nicely 
At Colorful FPC Hearings 


In an unusual series of events, 
Pacific Northwest Power Co has 
built Nez Perce Dam; and not to be 
outdone, Washington Public Power 
Supply System has _ constructed 
Lower Canyon Dam—both are 
guaranteed by their builders to 
collapse. 

PNP says its Nez Perce job will 
fall—putting Lewiston, Ida., under 
more than 100 ft of water—because 
of uncontrollably weak rocks at the 
site which already are slowly fall- 
ing into the Snake River Canyon. 
And it has two experts, Portland 
Fox and Clifton Livingston, to as- 
sure its failure. 

WPPSS, however, hasn’t had a 
chance to testify on the certain 
failure of its Lower Canyon Dam, 
but something similar is expected 
to be submitted. 

PNP originally filed to build the 
High Mountain Sheep project, on 
the Snake River just above its con- 
fluence with the Salmon; and at a 
later date it proposed to build the 
Lower Canyon project. WPPSS, in 
an 11th-hour filing, had asked the 
FPC for permission to build a single, 
rival dam at the Nez Perce site, 


downstream on the Snake from the 
Salmon’s juncture. 

PNP’s Nez Perce and WPPSS’ 
Lower Canyon Dams, by way of 
clarification, are models. They are 
being used for illustration in the 
FPC hearing room in Washington, 
D.C., where PNP and WPPSS are 
grinding through rebuttal arguments 
before examiner William Levy. 

PNP still prefers to build High 
Mountain Sheep—Lower Canyon at 
a future date—but it built the Nez 
Perce model to emphasize the posi- 
tion of its experts that any dam at 
Nez Perce is doomed. (Actually, two 
of PNP’s representatives in Wash- 
ington, A. B. Martin and his son, 
built the model in their spare time. 
A similar model might have cost 
PNP’s rate-payers up to $25,000, 
if purchased commercially.) 

The WPPSS model of Lower Can- 
yon is somewhat overwhelmed by 
its sophisticated PNP rival. It’s 
smaller, unpainted, lacking in the 
details of the Nez Perce model. But 
it has the one essential of the PNP 
Nez Perce model—it’s quite capable 
of falling down. 

PNP had hoped to place its Nez 
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Perce model on the record, but this 
is rare and Levy followed precedent 
by forbidding it in the record. Levy 
stated, “I am satisfied that a three- 
dimensional model is legally as ad- 
missible as a flat or two-dimensional 
exhibit (such as a map),” but he 
noted that acceptance of evidence is 
within his discretion, and the “issue 
here is purely practical and admin- 
istration”—in other words, where 
would the FPC keep it, and how 
would witnesses not present see it? 

PNP attorney Hugh Smith urged 
acceptance of the model because of 
the “rather extraordinary” develop- 
ment in the Nez Perce—High Moun- 
tain Sheep fight, where a “complete 
conflict of opinions” between pro- 
fessional men has taken place— 
particularly over the rock structures 
at the Nez Perce and, to a lesser 
degree, at the Lower Canyon sites. 

The PNP model lost part of its 
significance when WPPSS revised 
its own design plans for Nez Perce 
(PNP built the model with WPPSS’ 
original spillway and powerhouse 
locations). But this was made up for 
in another gimmick added to the 
model. Possible cleavage planes at 
the Nez Perce site, along faults, were 
actually sawed out in the model. 
Most of these are pegged together 
for re-assembly. However, six 
planes along the model dam’s east 
abutment—where Dr Livingston 
presumes the collapse will originate 
—are attached with magnets. In 
a dramatic, surprise move at the 
hearing, Livingston pushed on the 
first of these sections, against which 
the Nez Perce arch would press, and 
a 15-in. rock slide thundered into 
the gorge. 

The implications and propaganda 
value of this are hard to estimate. 
Photographs of the models will be 
placed in the record. 


Not Guilty Pleas Entered 
In Milwaukee Trust Case 


Six manufacturers of pole line 
hardware have pleaded not guilty 
to charges of price fixing (EW, June 
19, p 49). And a federal judge has 
granted the defendants 60 days to 
file motions. The defendants, in- 
dicted June 7 in Milwaukee, are 
McGraw-Edison Co, Oliver Elec- 
trical Mfg Co, Utilities Service Co, 
Joslyn Mfg & Supply Co, and A. B. 
Chance Co, and Hubbard & Co. 
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Summer Meeting . . . 


Hears DuMont 


TV pioneer sees need for high-type programs 
which lack sponsor appeal. New president 
plans push on AIEE relations. Members tell 
engineering advances at technical sessions 


| ® The warm drowsy calm of AIEE’s Summer General 
delle Meeting at Cornell University last week was broken 
- in a fashion that snapped nodding heads erect clear 
back to the rear seats. 

Dr Alan Du Mont, industrialist, television pioneer 
and long-time advocate of more TV networks, was re- 
sponding to the Institute’s award of honorary member- 
ship. Most of the delegates in Statler Auditorium ex- 
pected a routine acceptance. Du Mont had other plans. 

Stoutly maintaining his opposition to government 
in business, he bluntly called for a fourth television 
network supported by the government as the only cure 
for the programming ills and excesses prevailing in TV 
today. 

“I plead for a few million dollars and some men 
with guts to bring culture and information to the tele- 
vision screen,” he said. 

“In most cases you have to watch the mayhem, the 
froth, and the gun fight on Main Street—or you don’t 
watch anything,” Du Mont continued. “My reaction 
has been that of the creator of a Frankenstein. Yet I 
am here today because I helped make this possible.” 

Observing that television programming is for the ma- 
jority and that the finest type, from an informational 
and cultural standpoint, doesn’t get sponsorship from 
large advertisers, Du Mont faced the alternative 
squarely: 

. . « presents Lamme Medal and Certificate for “TI believe that the government of the US is the only 
Achievement to MIT’s Dr J. G. Trump... possible sponsor for programming of a non-commercial, 
intellectual and informative type,” he said. “We need 
some sort of separate corporate organization like the 
British Broadcasting Corp which is completely removed 
from political pressure,” he said, adding, “Publicly 
owned television is too strong a tool for partisan political 
use.” 
Sharing AIEE honors with Du Mont on opening day 
was Dr J. G. Trump, recipient of the Lamme Gold 
Medal—one of the Institute’s highest honors which 
is given annually to the member who has shown 
meritorious achievement in the development of elec- 
trical apparatus. 
Dr Trump, professor of electrical engineering at 
MIT, was cited “for meritorious achievement in the 
design of particle-acceleration and x-ray generators . . . 
and also for exceptional contributions which led to 
applications in treatment of malignant diseases.” He 
designed one of the first million-volt x-ray generators 
used in cancer therapy for Huntington Memorial 
Hospital in Boston. 
In his acceptance remarks, Dr Trump commended 
. and pins AIEE President's Badge on Pres- the pioneering work being done in Europe with dc 
elect W. H. Chase, Ohio Bell Telephone executive transmission of power across the English Channel be- 


i 


Pres C. H. Linder confers Honorary Membership 
on TV pioneer A. B. Du Mont... 
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Propose Federal TV Net to Cure Ills 


tween France and England at 200 kv de and in Russia 
between Moscow and Donbas at 800 kv dc. He ex- 
pressed conviction that megavolt particle accelerators 
had much to contribute in the field. 

President-elect W. H. Chase, vice president of Ohio 
Bell Telephone Co, was inducted into office by retir- 
ing President C. H. Linder during the Institute’s busi- 
ness session which also saw announcement of ten 
vice presidents, four directors and a treasurer. Chase, 
who assumes presidential duties Aug. 1, called for a 
better-organized, better-coordinated engineering fra- 
ternity. He said he hoped to push inter-society rela- 
tions even further down the road of progress than they 
have already traveled. 

In his final report to the Institute before leaving 
office, President C. H. Linder said attainment of creative 
management of our technology has been the principal 
objective of his administration. In working toward 
this objective he sought to bring about three things: 

¢ A clearer understanding of Institute goals 

© Enchanced efficiency in the conduct of AIEE affairs 

¢ Better inter-society relations. 

Linder announced that the Board of Directors has 
authorized a Committee of Action to lay down a clear 


concept of the objectives of the Institute and to report 
to the president. A second task force has been created 
to locate manpower and make it available to satisfy 
requirements as officers and personnel of the Institute. 
A third group or Council of Technical Consultants has 
been named to monitor Institute operations on a periodic 
basis in the interest of enhanced efficiency. 

Constructive inter-society contact, Linder said, can 
and should be carried on at the section level. He noted 
existence of closer relations between IRE and AIEE 
and said he anticipated further and more constructive 
relations with “our most important cousin” in the 
future. 

Cross-discipline technical exchange among societies 
is being maintained and advanced, he said, by such 
joint operations as the Automatic Control Conference 
sponsored by AIEE, IRE, ISA and others. 

Linder reported that AIEE will move into the new 
Engineering Center in New York City about Septem- 
ber 1. Cost of the move will be approximately $156,- 
000, he said. 

Technical sessions before and after the annual meet- 
ing ran the gamut from radio to education. Those of 
interest to utility engineers are briefed below. 


EHV Lines and Cables Gain in Capability 


Expanding pools focus on 
cable experts scout voltage, 


1,000-mile open-wire lines; 
capacity limits of UG sections 


of bundle conductors and their elec- 
trostatic properties, undertaken with 
a digital computer by A. S. Tima- 
scheff, Alcan, produced a series of 


® Today’s concern with intercon- 
nection of large power pools and 
remote low-cost energy sources has 
spurred technical and economic ex- 
ploration of EHV for transmitting 
large blocks of energy up to 1,000 
miles. Engineers from Pacific P&L 
Co and Westinghouse emerged from 
such a study with the conviction 
that extra long distance (ELD) 
transmission is technically feasible. 
Their findings were reported by 
J. B. Ward and D. E. Martin of 
PP&L, and E. W. DuBois, J. F. 
Fairman, and C. M. Murphy of 
Westinghouse. 

They started by assuming: (1) 
complete shunt compensation of the 
line, with series and shunt compen- 
sating elements applied in w con- 
figuration; (2) loading and capa- 
bility based on 30 deg between 
high-side terminal voltages; (3) ter- 
minal power factors held to equal 


values at the two ends; (4) receiv- 
ing and sending-end voltages re- 
stricted so geometric mean equals 
nominal line voltage. 

Their general conclusions were: 

1. Shunt compensation is_ re- 
quired to control voltage; eco- 
nomic considerations dictate that it 
be heavy up to 80% and more. 

2. Economic loading is fairly in- 
dependent of transmission distance. 

3. At given loading, unit trans- 
mission cost varies almost linearly 
with distance from 600 to 1,000 
miles. 

4. Unit transmission cost is es- 
sentially independent of number of 
line sections but a minimum num- 
ber is dictated by voltage limits. 

5. Deviations from 30-deg line 
angle have little effect on optimum 
transmission cost for given con- 
ditions or on optimum loading. 

Graphic analysis of field patterns 
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charts that was generally applauded 
because it permits fast calculation of 
maximum surface gradients with 
very attractive accuracy. 

Three papers tackled radio noise 
from transmission lines. 

R. J. Mather and B. M. Bailey, 
BPA, recommended resort to statis- 
tical language. They found that RI 
follows a normal distribution, also 
that the only reliable comparison of 
two or more lines is a comparison 
of the mean and standard deviation 
of their RI levels for at least a year. 
Continuous recording, they feel, is 
the most practicable means of ac- 
quiring necessary data. But random 
sampling is a reliable method of in- 
ferring total characteristics. 

Carl Helstrom, Westinghouse, 
used a simple statistical model of 
currents and voltages induced by 
individual corona discharges and 
from it deduced spectral densities 
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SCHEMATIC for 1,000-mile, 750-kv line discussed by J. E. 
Ward, Pacific P&L, and C. M. Murphy, Westinghouse, with 
E. W. DuBois, Westinghouse, and D. E. Martin, PP&L 


of voltages and currents in the line. 
By comparing results for a short 
line with those for a long line, he 
developed a method that predicts 
spectral densities of a long line from 
measurements on a short one. 

A. K. Abboushi and L. O. Barth- 
old, GE, applied digital techniques 
to compute relative mean noise 
levels in fair weather. Their pro- 
gram has been used to estimate 
minimum conductor sizes for 1, 2, 
3 and 4-conductor bundles. 


Explore Cable Limits 


With transmission climbing stead- 
ily into the EHV range, uneasy eyes 
are being cast at thermal and di- 
electric loss limitations imposed on 
cable by existing paper and oil in- 
sulation. 

A paper by R. A. Tellier, Electri- 
cite de France, and J. M. Oudin, 
Cables de Lyon, at the insulated 
conductor session analyzed tech- 
nical and economic factors involved 
in maximizing an EHV cable in 
terms of capability. They concluded 
that 650 to 900 Mw per circuit is at 
least theoretically possible at 400 
_ kv with buried cables without forced 
cooling. Higher voltages permit 
only limited increases in capability. 
At 600 kv, transmissible power can 
reach 1,000 Mva under favorable 
conditions but falls under 500 Mva 
where soil thermal resistivity is 
about 120 thermal ohms and the 
three cables are close together. 

There is a limit to maximum volt- 
age, they said, if maximum diameter 
and working stress are fixed. A 700- 
kv cable is possible only if working 
stress is above 200 kv per cm and 
cable diameter remains 4.33 in. 
While forced cooling can push back 
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the limit on capability, internal 
cooling can only be used for short 
lengths. External cooling is less effi- 
cient but allows greater fluid flow 
and permits longer runs. Transmis- 
sion of 1,000 Mva at 500 kv seems 
possible over distances of 1% miles 
using 1,600-MCM conductors. 
Experience with the installation 
of 13,000 ft of 69-kv (75-Mva), 
aluminum - sheath, high - pressure, 
gas-filled aerial cable by Long 
Island Lighting Co (EW, June 19, 
p 60) led to several recommenda- 
tions by F. J. Bender, LILCo, and 
E. J. Merrell, Phelps Dodge. Among 
these, use of steel stringing blocks 
of adequate strength was empha- 
sized. Stiffness of the aluminum 
sheath caused it to bridge some 
blocks during stringing and concen- 
trate load on others which failed in 
cascade, crimping the cable. 
Trouble with spinning the cable 
and messenger in the field was also 
traced to the sheath’s stiffness. 
Although the spinner had been 
used successfully on heavier lead- 
sheath cables of smaller diameter, 
stiffness imposed unforeseen load- 
ings on mechanical parts, causing 
rapid wear and preventing the spin- 
ner from riding the messenger prop- 
erly. Modifications finally permitted 
stringing four to five spans a day. 


Riser De-rating Overcome 


De-rating in risers was overcome 


with a ventilated, double, riser 
shield having a labyrinth arrange- 
ment that prevents contact with the 
cable. A patented thermal backfill 
of unknown composition was in- 
stalled in one 300-ft buried run in 
an effort to hold thermal resistivity 
to 90 ohms, they said. 
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INSULATOR CONDUCTOR session finds audience attentive 
to opening instructions of Chairman F. M. Hull, Detroit 
Edison, before its authors tackled varied cable problems 


F. O. Wollaston and K. H. Kidd, 
International Power & Engineering 
Consultants, described the design, 
installation and field testing of spe- 
cial sheath insulation on 60, 132 
and 230-kv oil-filled cables in ducts 
to prevent sheath damage from ab- 
normal voltages during ground 
faults. Fault voltages of 15 kv be- 
tween sheath and ground and im- 
pulse voltages of 5 to 40 kv were 
reported on bonded sheaths during 
switching. Polyethylene jackets were 
installed to withstand 15 kv and 
proof-tested with a 2,500-v Megger 
using 100 megohms per 1,000 ft as 
a minimum. 

Among the discussers, Herman 
Halperin, Commonwealth Edison, 
said Chicago experience showed no 
need for protection against transient 
sheath voltages in duct cable. But 
an Ontario Hydro engiueer reported 
surges up to 20 kv when closing 
cable circuits. 

Safety grounding of cable sheaths 
is inconsistent with effective cath- 
odic protection which calls for high 
sheath-to-ground resistance. Sev- 
eral schemes that provide enough 
grounding to prevent excessive volt- 
age rise on sheaths during ground 
faults but keep dc resistance high 
enough for cathodic protection were 
described by S. E. Trouard and M. J. 
Maier, New Orleans PS. Among 
these was a new grounding cell con- 
sisting of a 4-in. galvanized pipe 
inside an 8-in. black iron pipe. 
Space between is packed with a 
salted mud slurry. When the in- 
side pipe is connected to cable 
sheaths and the outside one to 
ground, passage of dc causes the 
cell to polarize and cut de flow to a 
negligible value. 
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Mine-Mouth Generation Sets System Problems 


Four Corners gains stability with braking 
resistor; Breed cuts overvoltage with reactors 


® Stable transmission of 350-Mw from Four Corners 
Plant via two 345-kv lines 159 miles to Arizona Public 
Service Co’s 230-kv system at Cholla and one 345-kv 
line 133 additional miles to Phoenix will be achieved 
by inserting a 300-Mw braking resistor across the Four 
Corners bus immediately after a fault is cleared, said 
W. H. Croft and R. H. Hartley. The resistor absorbs 
accelerating power which might swing generators out 
of step despite 30-cycle reclosing. Insertion delay for 
severe faults is critical, they said, 5 cycles retaining 
synchronism where 10 cycles permits pullout. But 
removal can be at will by conventional switchgear. 

The 300-Mw resistor will be adequate, they predicted, 
after Four Corners is boosted to 575 Mw, as the second 
345-kv line will be extended to Phoenix and supple- 
mented by 25% of series compensation at Cholla. But 
when the fourth unit boosts Four Corners to 800 Mw, 
the braking resistor must be changed to 500 Mw and 
series compensation raised to 40%, they said. 

The difficulties encountered in siting a major 
power plant at coal fields remote from its load are 
also illustrated by AEPCo’s Breed Plant, said C. F. 
De Sieno in a paper co-authored by A. Hauspurg. Pre- 
liminary estimates proved the plan economical. But 
its transmission had to sustain a one-line outage with- 
out dropping the 500-Mw unit. And subsequently, when 
the plant reaches 1,000 to 1,500 Mw, its transmission 
should withstand a double-circuit outage. Accordingly 
the initial step provides 96 miles of double-circuit 
single-conductor-per-phase 345-kv lines to a switching 
station, thence 90 miles of similar transmission to a re- 
ceiving substation in the load area. The second 500-Mw 
unit will require a second 96-mile double circuit to the 
switching station, thence, 100 miles to another receiv- 
ing substation. Capability of this four-circuit system can 
be bolstered by series compensation at the switching 
station to carry a third 500-Mw unit, they said. 

Charging current of the initial transmission system, 
computed at nearly 300 Mvar, could boost Breed 
Plant’s bus voltage over 390 kv during unit outage or 
cause dangerous overvoltage at the receiving substa- 
tion, De Sieno continued. Four 40-Mva shunt reactors, 
two at each end, will control these voltages. 


Stability Aided by Low Reactance 


Transient stability during a 3-phase fault sets strin- 
gent switching-time limits, they added. But cutting the 
main-transformer-bank impedance to 8% and boosting 
exciter response to two per unit gives enough margin 
over the 4.5-cycle maximum clearing time of 25,000- 
Mva 3-cycle breakers. 

Startup of auxiliaries at Breed Plant also posed 
critical problems, said V. P. Rader, AEP Service Corp, 
in a paper co-authored by S. G. Vassiliev. It involves 
starting motors up to 13,500 hp via a 186-mile 345-kv 
link, as there is no adequate local supply. This, said 
the authors, places the inductances of motors and trans- 
formers in parallel with line charging capacitance high 
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enough to build up excessive voltages when a line 
breaker is opened. Resultant electrical losses could im- 
pose severe braking torques on the motors. Furthermore, 
they observed, motor slowdown could drop the fre- 
quency enough to aggravate resonant overvoltages and 
torques. 

Analog and network analyzer studies of possible 
combinations of supply lines and auxiliary equipment 
revealed voltages exceeding 180%, currents up to nine 
times normal, and torques up to 10.5 times motor rating, 
they said. But the same analyses showed that predeter- 
mined switching during generation-down periods could 
reduce these excesses to tolerable levels. After con- 
firmation by field tests at Breed Plant, this has be- 
come operating practice, they said. 

Fault calculations can be completed in minutes by 
use of three new digital-computer programs described 
by A. H. El-Abiad, Ruth Guidone, and G. W. Stagg, 
all of AEP Service Corp. One is designed for 3-phase 
faults on a system up to 235 buses and 470 circuit ele- 
ments. The second computes zero-sequence currents 
and includes up to 1,000 mutuals. The third combines 
the two and prints out 3-phase and line-to-ground-fault 
currents, they said, with errors eliminated and at about 
20% the cost of previous methods. 


(More AIEE Summer Meeting on page 84) 
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BRAKiNG RESISTORS at Four Corners bus (above) buy time 
for fault clearing, fast reclosing without pullout (below) 
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STEEL STRUCTURES for congested city streets met require- 
ments for appearance, durability, and available space 


EXPRESSWAY set obstacle for underground transmission. 
Poles came in three sections for assembly in field 
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115-Kv Overhead 


D. R. WILLIAMSON, Design Engineer, Georgia Power Co, 
Atlanta, Ga. 


A 115-kv overhead transmission line along Atlanta 
streets and crossing over the North Expressway was 
Georgia Power Co’s solution to the problem of bring- 
ing 200 Mw from a plant west of the city to the major 
transmission substations within the city’s limits. 

The 1.6-mile line was designed to permit transferring 
existing circuits—two 19-kv feeders, a 4-kv feeder, 
secondary distribution, and a 600-v de feeder, as well 
as a telephone cable. Overhead construction was 
selected after underground designs had been studied. 

Building a high-voltage line along congested city 
streets compelled Georgia Power to design the line to 
meet these requirements: 

1. Graceful appearance for good public relations. 

2. Durable materials to reduce maintenance and 
service interruptions. 

3. High-strength steel to make the structures sized 
for the available space as safe as possible. 

4. Placement of 115-kv conductors over the streets 
so as not to encroach on private property and to 
facilitate construction. 

5. Use of an anchor-bolt foundation to speed con- 
struction, facilitate replacement, and minimize interfer- 
ence with traffic. 

6. Consolidation of circuits on one support. 

Limited space between curb and sidewalk dictated a 
24-in. maximum tower dimension at the ground line. 
This, along with the heavy-loading requirements of the 
numerous circuits, were factors in the selection of high- 
strength steel for the structures. 

Tower loadings were calculated to limit spans to 450 
ft for the 115-kv circuit, and 225 ft for distribution and 
telephone circuits. Attachments provided for in the 
design were: 

1. One +-in., seven-strand steel ground wire having 
a maximum tension of 2,400 Ib. 

2. Three 115-kv, 1,033.5-MCM, 37-strand alumi- 
num phase conductors having a maximum tension of 
4,500 Ib. 

3. Three 636-MCM ACSR 19-kv primary conduc- 
tors having a maximum tension of 2,000 Ib. 

4. A 110/220-v secondary distribution circuit of 
four No. 4/0 ACSR conductors having maximum ten- 
sion of 1,500 Ib. 

5. One 2-in. telephone cable having a maximum 
tension of 2,800 Ib. 

6. One street light luminaire attachment. 

Although Atlanta is in the National Electric Safety 
Code medium-loading area, where design requirements 
are for 14-in. radial ice and 4 psf (40 mph) wind, actual 
transverse loading of a 15-kv line is 9 psf (60 mph) wind 
loading, no ice. The probability of a 60-mile wind is 
sufficient to warrant the design of a line on that basis. 
But 60-mile winds do not occur under icing conditions. 
The Safety Code requirement for the %-in. ice and 
4-lb wind design is for safety factors of 1.27 for the 
vertical loads and 2.54 for the transverse loads. 

With these parameters in mind the tangent, self- 
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Line Brings 200 Mw Along City Streets 


supported tower stresses were calculated for a 2-deg 
line angle and three assumed conditions: 

Condition 1. All wires intact; % in. radial ice and 
4 psf (40 mph) wind. Vertical loading safety factor 
1.27; transverse loading safety factor 2.54, the stand- 
ard factor for Grade B medium-loading conditions. 
Condition 2. All wires intact; no ice and 9 psf (60 
mph) wind. Vertical loading safety factor 1.27; trans- 
verse loading safety factor 2, special for medium load- 
ing. 

Condition 3. Two broken 115-kv conductors; “%-in. 
radial ice and 4 psf (40 mph) wind. Conductor tension 
relaxation of %4 and a longitudinal factor of safety of 
1.1 were assumed. 

Fiber stresses under Condition 2 are 6% below the 
manufacturer’s calculated yield strength of the struc- 
ture. Under Condition 2, stresses exceed those of Con- 
dition 1 by 22%, which shows the effect of the no 
ice-60-mph wind design and safety factor of 2. This 
controlled the pole section modulus. Wind loads con- 
tribute virtually all the combined stress. 

Condition 3 determined arm size. Assuming support 
from the ground wire and lower conductors, pole 
stress is less than under Condition 1. 

The tangent tower design exceeds the Grade B 
NESC medium-loading requirements. 

Poles are high-strength structural steel, circular in 
section. They were delivered in three separate sections: 

1. Bottom section, 0 gage steel (,°;-in.), 28 ft long 
with anchor-bolt base and 24-in. ground line dia. 

2. Middle section, 3 gage steel (%4-in.), 30 ft long. 

3. Top section, seven-gage steel (,*;-in.), 37 ft long 
and with a top diameter of 12%-in. 

Minimum yield strength of the steel, 48,000 psi, 
allows a bending moment at the base of 530,000 ft-lb 
without appreciable permanent set in the pole. The 
48,000-psi minimum yield strength was verified by pre- 
vious full-scale tests on 230-kv guyed structures. 

Poles were supplied in 80, 85 and 90-ft heights, the 
different heights obtained by decreasing the length of 
the top section of the 90-ft pole. A cast aluminum 
oval cover at the top of the pole provides ventilation 
but keeps water from entering the pole. The 90-ft pole 
weighs 6,000 lb, complete with arms. 

There are 18 structures on the line, 12 angle struc- 
tures. The line is insulated with eight standard disc 
insulators per string, giving a BIL of 760 kv. Phase 
spacing is 8 ft. The shielding angle is 30 deg. Esti- 
mated outage rate is 1.3 per 100 miles per year. 
Grounding was provided by rods driven to give a 
maximum resistance of 15 ohms. Initial aluminum con- 
ductor clearances provide for creep resulting from max- 
imum tension held for 24 hr and normal 60F initial 
loads held for 20 years. 

With the exception of 115-kv circuit arms and 
guys, pole attachments are banded. When distribution 
circuits are transferred, the attachments to the steel 
poles will be banded. 

The 115-kv crossarms were designed for broken- 
conductor conditions. They are of the built-up beam 
type, fabricated from seven-gage (,';-in.) steel. The 
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curvature of the arm presents a pleasing appearance 
and its size gives a balance of architecture. 

Arms were installed with a double through-bolt ar- 
rangement which increased the strength longitudinally, 
as compared to a single-bolt bracket arm. Arms are of 
two different lengths, 6 ft 9 in., and 8 ft 6 in. The 
shorter arms are in the center, the longer ones are top 
and bottom. This arrangement provides conductor 
offsets to prevent trouble under sleet jump conditions. 
Arm attachments are standard, all arms fitting the three 
positions on the poles, left or right. 

Foundations were designed to be rectangular, rather 
than round, because: 

1. Auger excavation involved greater possibility of 
damage to laterals from water and gas lines. 

2. Hand excavation obstructs traffic less. 

3. The rectangular foundation accommodated an- 
chor bolts with a minimum dimension at right angles 
to the sidewalk and street, curb and street not being 
disturbed. 

4. Anchor bolts with a double system of nuts was a 
convenient method of plumbing the structure and min- 
imized the time that equipment obstructed traffic. 

5. If struck by traffic, a structure can be replaced in 
a minimum time. 

The concrete foundations are 4 by 5 by 11% ft 
deep. It was necessary to place 2 ft of the pole in the 
ground as the anchor base plate and section braces 
exceeded the 24-in. between curb and_ sidewalk. 
Foundation anchor bolts are 2 in. dia, 96 in. long. 


BASE PLATE and braces overspread space between side- 
walk and curb and has to be set 2 ft into the ground 
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EXCELLENT WORKMANSHIP shows in radiographs of cable 
splice and pothead (below). Splice x-ray shows uniformity 
of solder up and down sides to hold shielding tape in place 


Cones MRE EA 


VOID IN 15-KV POTHEAD 
dark area, upper left) 
extends from top of porce- 
lain to pouring plug in 
brass base 


VOID EVIDENT in 33-kv 
pothead is thought not 
detrimental. Original insu- 
lation of the cable can be 
distinguished 
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X-Rays Show 


Good workmanship or incipient weaknesses 


T. L. BOURBONNAIS Il, Engineering Service Div, E. |. du 
Pont de Nemours & Co, Wilmington, Del. 


Non-destructive inspection of power cable termina- 
tions and splices using x-ray analysis has been developed 
by the engineering department of E. I. du Pont de 
Nemours & Co. This method can detect incipient weak- 
nesses of material or workmanship in cable connections 
through use of standard industrial x-ray equipment and 
techniques. To date the method has uncovered major 
or minor defects in 95% of termination inspected in 
about 80 plants of the Du Pont company. 

The author believes the utility industry will find this 
new method of great interest for two reasons: 


1. X-ray analysis uncovers serious as well as minor 
defects which might pass undetected by high-voltage 
tests. Over 250 radiographs have revealed such de- 
fects as use of improper materials, incorrect assembly 
of potheads, improper tightening of mechanical con- 
nections, the absence of stress cones on shielded cable 
in potheads, improper application of shielding tape on 
stress cones, and presence of voids in places where 
they could result in ultimate failure of the connection. 
The inspection can be made immediately upon com- 
pletion of the termination. 


2. Power cable terminations in Du Pont plants from 
coast to coast are made by company splicers, by cable 
splicers of the serving utility, and by many transient 
construction mechanics. It is believed the company’s 
experience is representative of termination and splicing 
work throughout the country. Thus the same splicers 
working in its plants could very well be making splices 
on electric utility properties. 


A corollary but equally important reason is that 
cable splicers have reacted to the results of x-ray anal- 
ysis by improving their work methods and thus making 
better terminations. No small part in the improvement 
in terminations has resulted just from the psychological 
effect of the presence of x-ray equipment at the job 
site. Considerable time and effort has been given to 
showing the radiographs (x-ray pictures) to the splicers 
who have done the work. One hard-to-convince cable 
splicer at a company plant, after inspecting some radio- 
graphs, said, “If I hadn’t seen it, I wouldn’t have 
believed it,” referring to voids in the compound he 
had poured into a pothead. However, the latest pot- 
head he poured was excellent. 

Satisfactory terminations and defects uncovered in 
other connections are shown in the accompanying 
illustrations. These radiographs were taken with equip- 
ment made with a portable x-ray machine. An iridium 
isotope camera also has been used with excellent re- 
sults. This camera requires a little more skill in its use 
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Condition of Terminations 


in materials or methods can be found with non-destructive inspection and analysis 


because its continually changing intensity of radiation 
requires a difference in exposure time from day to day. 

A major consideration in the use of x-ray equipment 
is the potential hazard to personnel from radiation. 
However, this hazard can be guarded against rather 
easily. A radiation meter is used during x-raying of 
terminations at Du Pont plants to indicate the limits 
of danger to personnel in the vicinity of the work. The 
radiographer, at the very least, should wear a film badge 
or dosimeter to record the amount of radiation re- 
ceived. The dosimeter can be read easily during the 
working period to check the amount of total absorbed 
radiation at any time. This instrument requires a special 
power supply for its setting. 


Check With Radiation Meter 


The radiographer and others can take advantage of 
masonry walls which are effective shields against radia- 
tion, but checks with the radiation meter should also 
be made. With the equipment used by Du Pont, a 
50-ft cable between the x-ray generator and the control 
box provides a safe distance from the radiation source 
during its operation. The radiation meter, however, 
indicates that this distance normally is not required. 

X-ray analysis of cable terminations can be provided 
through the services of a local industrial x-ray firm. 
It has been found that technicians from these firms 
quickly adapt themselves to performing x-ray inspec- 
tions of most any object once they understand what they 
are expected to find. It is also feasible for a utility to 
purchase x-ray equipment and train someone for the 
job. 


Choose Dark Room Techniques 


All of the radiographs taken by Du Pont of field in- 
stallations were developed in the particular plant’s 
medical dark room. The same technique of developing 
was used as is normally used for medical x-rays. This 
simplifies the process in that the x-ray film holders can 
be given to the regular medical dark room technician 
for processing and refilling. Better radiographs can be 
obtained by using special laboratory techniques tailored 
to this particular type of industrial x-raying. But from 
the standpoint of economy, most developing can be 
handled in a company’s medical dark room. 

One precaution about using company facilities for 
processing of x-ray films should be observed. Dark 
room handling of film, including the processing, is 
most often the source of all problems in producing good 
radiographs. While even good processing cannot cor- 
rect for errors introduced during the exposure of the 
film, improper dark room procedures and failure to 
maintain processing solutions properly in most cases 
will impair the quality of properly exposed film. 

Several types of industrial x-ray films are available. 
A general purpose type, for use with or without lead 
screens in the film holder, provides a good balance 
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TWO VIEWS OF SAME POTHEAD show absence of stress 
cone inside the base. Void (dark area adjacent to plug, 
left view) is probably serious, for water might enter through 
breathing. Right view is taken looking directly at the 
pouring plug in the pothead’s base 
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STRESS CONE DISTORTION appears in radiograph taken 
through cast-iron base of pothead. Voids (dark areas, left) 
existed about 24 hr after pour. Voids may heal with time, 
but distortion of stress cones is a disturbing factor 


between radiographic sensitivity (film speed) and detail 
of the object x-rayed. If a sharper, more detailed record 
is desired, a very fine grain film should be used. This 
film, however, requires about three times the exposure 
of the general purpose film. Also available is a film to 
be used with intensifying screens of the fluorescing type 
in the film holder. 
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Today’s Design Trends 


Integrate Field Breaker 


W. C. STIVERS, Supervising Engineer, Bechtel Corp, San Fran- 
cisco, Calif. 


A new design of exciter housing that lets the genera- 
tor field circuit breaker be installed as part of the tur- 
bine generator has resulted in lower installed costs and 
considerable space saving at the new outdoor Port 
Everglades Plant of Florida Power & Light Co. The 
exciter housing that accommodates the breaker was 
furnished by Westinghouse Electric Corp for two 200- 
Mw turbine-generators installed by Bechtel Corp. 

Large turbine-generators now being built, and par- 
ticularly those generators using conductor cooling, 
require greater excitation power. Generally, exciter 
voltages have been limited to 375 v, and excitation 
currents have exceeded 3,000 amp. These currents 
require large conductors between the exciter, field cir- 
cuit breaker, and generator field slip rings. These con- 
ductors must compete for space underneath the genera- 
tor with the main generator bus, usually metal enclosed 
and rated 6,000-10,000 amp, and in some outdoor 
installations with exciter cooling air ducts. 

In some installations the space restrictions have 


FIELD CIRCUIT BREAKER mounted in exciter housing of out- 
door turbine generator cuts installation time, saves space 
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and Generator 


resulted in recommendations to eliminate the field 
breaker altogether, and to bus the exciter directly to 
the field slip rings, as has been done on some hydro- 
generators. With rotating exciters, however, the pos- 
sibility of minimizing machine damage in case of field 
or stator fault by faster field decay provided by tripping 
a field breaker makes its elimination undesirable. 

Westinghouse was requested to study the possibility 
of locating the field breaker within the walk-in exciter 
enclosure. An acceptable alternate, though a less de- 
sirable location, was a separate outdoor enclosure along- 
side the exciter housing. The final design was a com- 
bination—an enclosure alongside of, but also a part 
of, the exciter housing. The mounting of the circuit 
breaker on the isolated foundation for the turbine- 
generator exciter rather than on the building floor 
prompted the manufacturer to recommend use of a 
fixed breaker rather than a drawout breaker because of 
possible connector wear. Suitable access has been 
provided for maintenance and inspection. In addition 
to the field breaker, the enclosure contains the field 
discharge resistor and the field ammeter and tempera- 
ture recorder shunts. 

Westinghouse provided a bus connecting the exciter 
and the slip rings to the field breaker. The bus is 
placed in a trench in the top of the generator pedestal. 
This installation resulted in a savings of approximately 
$3,000 per unit in labor and material compared to 
installation of an outdoor breaker beneath the genera- 
tor. The advantage of releasing space usually occupied 
by conductors and field breaker cubicle is hard to 
evaluate in dollars but is gratifying to the design engi- 
neer and helpful to future maintenance personnel. The 
reduced congestion beneath the generator might very 
well provide additional savings in simplifying the gen- 
erator bus run in certain installations. 

On the Port Everglades machines a closed cooling 
system is required for the exciters; the elimination of 
field current conductors beneath the machine made it 
possible to place all the air ducts and the heat exchanger 
between the generator bus and the underside of the 
generator pedestal, thereby providing additional savings 
in duct work. 

Past practice has been to combine the field breaker 
cubicle with other cubicles containing the voltage regu- 
lator and motor-operated exciter field rheostat. Addi- 
tional savings were made in the Port Everglades instal- 
lation by having the regulator and rheostat built into 
indoor enclosures and installed beneath the control 
room. Only the leads to the exciter fields are brought 
out to the exciter. All control leads are short, running 
directly from the control board to the regulator cubicle. 

The design for this field breaker resulted in an instal- 
lation that is both attractive and economical. It pro- 
vides outdoor protection for the field breaker and 
accessories and is built to provide easy access for 
inspection and maintenance. 
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FUNCTIONAL DESIGN FOR 
“NORMAL” TRANSMISSION DUTY 
..- AND INTERCHANGEABLE WITH 
NEMA STANDARD INSULATORS 





WHY ANOTHER SUSPENSION INSULATOR? 


Specifications for transmission line insulators al- 
most unanimously call for “Standard 10-inch disc, 
15,000-lb. suspension units.” Physical dimensions 
of this insulator have not changed significantly in 
40 years. But manufacturing techniques and quali- 
ties of materials have. Thanks to compression 
glaze, compression sand bands, ever-better porce- 
lain body, improved manufacturing controls and 
minor cap-head-and-pin design improvements, 
Lapp’s standard 15,000-lb. suspension disc rou- 


tinely tests today to an M & E strength of just 
about 25,000 lbs. Yet, a great majority (probably 
more than 75%) of transmission lines in service 
today—and of those now being constructed—im- 
pose working loads on insulators of only a few 
hundred to perhaps 4,000-5,000 pounds. 


For use on lines so lightly-loaded, it seems eco- 
nomically unwise for you to be required to specify 
—and pay for—an insulator with strength charac- 
teristics you don’t need—and can’t use! 


WHAT IS THIS NEW INSULATOR? 


Lapp calls it “Hi-F” (for “high-efficiency” of 
course). Its 9” diameter disc is 1” smaller than the 
“standard” unit. Its head also is 1” smaller in 
diameter. Electrical characteristics—leakage dis- 
tance—string flashover, wet, dry and impulse—are 
therefore the same as current NEMA standards for 
the 15,000-lb. insulator. Hi-F is rated 14,000 lbs. 


combined M & E strength, and is recommended for 
service with an adequate safety factor at working 
loads up to 7,000 lbs. Impact strength rating is 
55 in-lbs., identical with the NEMA standard 10” 
unit. Hi-F uses the same ball-socket details, so is 
physically interchangeable with NEMA standard 
15,000 and 25,000-lb. suspension insulators. 


HOW Is ITS RELIABILITY ASSURED? 


Lapp has always maintained that stresses and 
strains in a suspension insulator over its lifetime of 
service are complex and subtle factors. So subtle in- 
deed that any significant change from time-tested 
design carries with it a hazard to reliability. 


That’s why Hi-F is a new design that’s made up 
only of time-proved “components.” The cap-head- 
and-pin design is that of the Lapp No. 6605 6” 
dead-end insulator, which is time-proved by more 
than 30 years of successful and distinguished serv- 
ice (and which, with an M & E rating of 10,000 lbs., 


HOW ECONOMICAL? 


Designed for “normal duty” transmission lines— 
and not extravagantly over-designed—Lapp Hi-F 
carries a substantially lower price than the conven- 
tional 10” insulator. Weighing about one-third less, 
it costs less to handle in the field, offers a smaller 


has routinely been testing at 16,000 to 19,000 lbs.). 
Because the cap of Lapp Hi-F is 1” smaller in diam- 
eter than that of the 15,000-lb. standard unit, iden- 
tical electrical characteristics are provided by a 
shell that also is 1” smaller in diameter. 


Design of Lapp Hi-F, then, is a combination rather 
than an innovation. All components are of time- 
proved design; Lapp’s progress in manufacturing 
techniques, control and material quality, permit 
their combination in the first “functional design” 
suspension insulator in more than a generation. 


target for stones and bullets, and may be worked 
more easily with hot-line tools. Fairly priced at 
$2.50 (in 24,000 lb. lots) , Lapp Hi-F offers economy 
to the user, at a price that affords fair profit to the 
manufacturer. Sample units are now available. 


WHERE CaN HI-F BE USED? 


Lapp Hi-F provides an adequate safety factor for 
any suspension use up to a working load of 7,000 
Ibs. It is ideally suited to all substation and sub- 
transmission dead-ending. It is within the loading 
range of practically all wood-pole construction, as 


well as that of light or medium-weight steel tower 
lines—at any voltage. Even at the upper end of the 
strength scale, Hi-F will often be found to be ade- 
quate for use in the suspension position, with high- 
strength 10” discs used for dead-ends. 








Catalog Number 
EEI-NEMA Class 


DIMENSIONS 
Leakage Distance, Inches 
Dry Arcing Distance, Inches 


MECHANICAL VALUES 
Combined M&E Strength, Pounds 
Impact Strength, Inch Pounds 
Routine Proof Test Load, Pounds 
Time Load Test Value, Pounds 


ELECTRICAL VALUES 
Low Frequency Dry Flashover, kv 
Low Frequency Wet Flashover, kv 
Impulse Flashover—Positive, kv 
Impulse Flashover—Negative, kv 
Low Frequency Puncture Voltage, kv 


RADIO INFLUENCE VOLTAGE DATA 
Test Voltage—Rms to Ground, kv 
Maximum RIV—Microvolts at 1000 kc 


PACKING AND SHIPPING DATA 
Net Weight, Each, Pounds 
Packed Weight, Each, Pounds 
Standard Package 


24,000 Ib. Shipments 
Less 24,000 Ib. 





News of Manufacturers 


SYSTEM SUPERVISORY PANEL in Bergen Station is checked 
by technician. Programming typewriter is at his left 


Bergen Station 


A Leeds & Northrup/Philco per- 
formance computer was placed in 
service this week at Public Service 
Electric & Gas Co’s Bergen Gener- 
ating Station, located at Ridgefield, 
N. J. The computer, one of the first 
of its type, is used to monitor the 
performance and efficiency of two 
290-Mw generating units. 

The fully transistorized digital 
computer, purchased from the Leeds 
& Northrup Co, was developed by 
them under a joint agreement with 
the Philco Corp. Over two years 
were required for the design, manu- 
facture, programming and installa- 
tion of the computer system. 

One hundred and ninety-six meas- 
uring devices located throughout the 
plant continuously feed information 


<, 


htt Sh = om 


ribhiitie. 


sme 


COMPUTER OPERATING GUIDES are observed by chief 
engineer (left) as operater monitors control panel 


Gets EDP Computer 


to the computer. These data in- 
volve amounts of coal being burned, 
electricity being generated and a 
myriad of temperatures, pressures 
and fluid flows that occur during the 
energy conversion occuring during 
changes from coal to steam to 
electricity. 

The Bergen computer system 
processes these data for immediate 
use by the station engineers to up 
plant operating efficiency, and for 
continuous monitoring of plant per- 
formance. First, as an on-line gen- 
eral purpose digital machine, it cal- 
culates and visually displays on 
panel indicators 16 operating guides 
which enable the station operating 
engineers to achieve greater plant 
efficiency. Second, it prints out com- 


prehensive performance calculations 
and reports which will permit the 
plant engineers to follow boiler and 
turbine performance in detail. These 
reports cover all phases of operating 
results and are printed hourly, daily, 
weekly, and monthly. In addition, 
by pushing a button an operator may 
obtain a typed report of 50 in- 
dividual operating values. 

The production of operating rec- 
ords is a basic function of the com- 
puter, but the primary purpose of 
the equipment is to promote efficient 
operating. With the multi-million- 
dollar fuel cost associated with such 
large generating units, a small per- 
centage improvement in efficiency 
will be significant in terms of annual 
fuel-dollar savings. 


FP Introduces New LV Power Circuit Breakers 


Last week, Federal Pacific Elec- 
tric Co announced a new line of low- 
voltage power circuit breakers. The 
major significance of the new FP 
breaker series is the uprating of the 
individual breaker sizes. Previous 
standard sizes for such low-voltage 
units were 225, 600, 1,600, 3,000, 
and 4,000 amp. With the new line, 
the ratings for the first three sizes 
have been raised to 400, 800, and 
2,000 amp. According to Federal 


Pacific’s President T. M. Cole, this 
permits use of a smaller unit in the 
initial installation, yet provides 
greater capacity for load growth. 
Furthermore, by raising interrupt- 
ing capacities of the three smaller 
breakers to 50,000-amp asym- 
metrical and the larger breakers to 
100,000 amp, the new units provide 
protection more suited to the higher 
levels of fault currents that can 
occur in the larger power equipment 
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used in modern distribution systems. 

The new line is divided into FP- 
50 and FP-100 groups. The FP-50 
series consists of three increased 
frame-size breakers based on con- 
tinuous current ratings of 400, 800, 
and 2,000 amp, with 50,000 amp 
asymmetrical I.C. at 600 vac. The 
FP-100 series covers two frame 
sizes with 100,000-amp asym- 
metrical I.C. in continuous current 
ratings of 3,000, and 4,000 amp at 
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TD TIMING DEVICE (plastic encased) is screwdriver adjustable to meet future 
system requirements. Time-current curve above is typical of new breaker line 


600 v. A simplified, fast-acting 
stored-energy mechanism insures a 
constant quick-make of breaker 
contacts so that contact life is ex- 
tended—electrical charging of the 
stored-energy mechanism by means 


with electrical and/or manual charg- 
ing systems. 

The new line features a full blow- 
on multi-point contact structure. 
Each pole has multiple main con- 
tacts with individual spring loading. 
Configuration of moving and station- 


heavy load conditions for both main 
and arcing contacts. Multiple cop- 
per tungsten arcing contacts divide 
arc energy. Braided connections are 
eliminated by a self-aligning cur- 
rent-carrying hinge, which is said to 
prevent pitting under even the most 
severe fault conditions. 

The breaker’s series trip coil and 
magnet assembly and the TD tim- 
ing device are designed to permit 
easy field adjustment to meet future 
changes in system requirements. 
The TD timing device is front- 
mounted to allow changes in trip 
setting with the breaker in con- 
nected position. The full range of 
the FP Line employs only nine dif- 
ferent series trip coils in place of 
the 28 required by conventional 
breakers. This has been achieved 
by development of a variable mag- 
netic structure (screwdriver adjust- 
able) which in effect gives each coil 
size two-to-four different ratings. 
Thus, the need for coil replacement 
is reduced by 66%. In the in- 
frequent case where coils must be 
changed, replacement can be han- 
dled easily on location by mainte- 
nance personnel. Federal Pacific 
reports that by doing this shut-downs 
while awaiting coil replacement by 


of a fractional horsepower motor is 
said to reduce control power require- 
ments. Breakers may be furnished 


the manufacturer are generally 
eliminated. 


ary contacts is designed so as to 
increase contact pressure under 


Worthington Holds Power ‘Pow-Wow’ 


Technical representatives of Worthington Corp’s 
Harrison Div recently met at Harrison, N. J., for a 
three-day updating on Worthington’s electric utility 
products and the latest equipment trends in the utility 
industry. 

The activities included product sessions and shop 
demonstrations. Product orientation sessions were run 
concurrently, classroom style, with question-and-answer 
periods. Shop demonstrations, before and after class- 
room discussions, showed the latest techniques in the 
manufacture of Worthington equipment for the utility 
industry. 

Associated equipment, other than Worthington’s, 
which is included in the utilities’ power generating 
cycle, was integrated into the discussions and shop 
demonstrations. It is reported that the success of the 
indoctrinating sessions was such that plans are being 
made to set up the “pow-wow” on a yearly basis. 


+ 
Me q TECHNICAL REPRESENTATIVES are briefed on the latest 
* features of 105,000-sq-ft service condenser being shop- 


eA. 


fitted and assembled for a utility’s steam-generating plant 
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INDUSTRY'S FIRST FULL LINE OFFERS 


“NOW 5.2 through 15 kv, 


; 

$ 
; 
; vented and sealed 
: and 


The right oil cutout at lowest cost 


With the addition of a new, 15-kv, 200-ampere, sealed 
oil cutout to its line of quality cutouts, General Electric 
assures you of exactly the right cutout—vented or sealed 
—to meet your specific needs from 5.2 through 15 kv. 

Now you can be completely specific with your cutout 
investment: buy G-E vented cutouts for the majority of 
your applic ations—they’ re completely adequate but much 
less expensive; buy G-E sealed cutouts only for such 
applications as submerged sites or hazardous atmospheres. 

When you select from General Electric’s full line of oil 
cutouts, you are assured of positive load break, high 
current-interrupting capacity, and ‘a full range of cable 





terminations for fast, easy installation. 

For more information on the smallest, lightest, most 
economical cutouts in the industry, contact your General 
Electric Sales Engineer. Or, write for Bulletin GEA-7191, 
to General Electric Company, Section 488-07, Schenectady 


5, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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METHODS 


OPERATIONS 


FIG 1—SINGLE-PHASE, TWO-WIRE METER used incorrectly 
(a) will allow unmetered power to be taken from point “X” 
to ground. This type of installation requires a single-phase, 
three-wire meter connected as indicated in schematic at (b) 


Wire With Care to Avoid Simple Pitfalls 


DAN MCcAULIFF, Asst Engineering Manager, Sangamo Electric 
Co, Springfield, Ill. 


The mis-application of metering equipment is not 
confined to complicated special setups but quite often 
occurs during routine installation of self-contained 
meters, including the single-phase, watthour meter. 
While various publications show correct and accepted 
metering practices and while many “errors” could be 
shown, this presentation examines several simple mis- 
applications that can catch the meter man off guard. 


Two-Wire Meter Can Be By-Passed 

An incorrect use of the single-phase, two-wire meter 
is shown in Fig la. Although only two wires enter the 
customer’s service, the grounded center tap on the 
distribution transformer constitutes a third wire. Be- 
cause ground undoubtedly is available on the load side 
of the meter, unmetered power can be taken from point 
“X” to ground. This installation requires a single- 
phase, three-wire meter, as shown in Fig 1b. 


Watch Grounds on 3-Wire Metering 

A metering mistake that is frequently encountered is 
illustrated in Fig 2a. Because many utilities have a 
limited supply of two-wire meters, they use a three- 
wire meter on a grounded two-wire service. If point 
“X” is either deliberately or accidentally grounded, a 
parallel current path will exist around the right-hand 
current coil of the meter. Even though the current coil 
impedance is relatively low, revenue still can be lost by 
this unmetered ground current. If properly connected, 
however, the three-wire meter can be used very easily on 
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two-wire service, as shown in Fig 2b. The modern 240-v 
watthour meter has proved to have acceptable accuracy 
for this 120-v application. 


Grounded Delta Needs 4-Wire Meter 

The three-phase, three-wire meter can be mis-applied 
as shown in Fig 3a because a three-wire delta may have 
a grounded center tap to reduce voltage above ground. 
The existence of this ground creates a situation similar 
to that shown in F’., la, i.e., the ground constitutes 
a fourth wire. Even though only three wires enter the 
customer’s service, unmetered power can be taken from 
point “X” to ground unless a four-wire delta meter is 
installed, as in Fig 3b. 


Grounded Delta Poses Other Problems 

The three-phase, four-wire delta meter is frequently 
misconnected or misused. In Fig 4a is shown an 
incorrect installation resulting from random connection 
of the three hot wires. Random connection is normal 
and of no consequence on other types of self-contained 
meters, but the four-wire delta meter must have the 
polyphase leg as well as the ground wire connected to 
the proper meter terminals, as in Fig 4b. Even when 
properly connected, the four-wire delta meter can be the 
wrong capacity if the amperes of the single-phase load 
are not considered. Thus, it is possible to have ade- 
quate total meter capacity but severely overloaded 
single-phase current coils. 


Window-Type CT Has Unique Pitfall 
Installations involving instrument transformers offer 
a much greater variety of mistakes, such as reversed 
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FIG 2—SINGLE-PHASE, THREE-WIRE METER on grounded 


two-wire service (a) will provide a parallel current path if 


point “X” is grounded. Proper connection of meter can be 
made very easily as indicated in the schematic diagram (b) 


in Metering 


polarity and improper association of current and po- 
tential. However, space does not permit an analysis 
of all these possibilities. An installation found in many 
handbooks and worth discussing here is shown in Fig 
5a. It is an economical way of measuring a four-wire, 
delta load with only two current transformers and a 
three-phase, three-wire meter and socket. This particu- 
lar circuit contains a unique pitfall because of the 
increased popularity of the through or window-type 
current transformer. 

As drawn, Fig 5a is correct with a 200:5 transformer 
in the polyphase leg and a 200/200:5, three-wire trans- 
former in the single-phase circuit. However, a 200:5 
window-type transformer in the single-phase circuit be- 
comes a 100/100:5 transformer and cannot be used 
with the other 200:5 transformer. Therefore, the instal- 
lation requires a 400:5 window-type transformer in the 
single-phase circuit; the multiplier is 40. 

Metering of this circuit with identical transformers is 
accomplished by using two 400:5 window-type trans- 
formers with two turns in the polyphase leg, as shown 
in Fig 5b. However, it must be noted that a multi- 
plier of 40 should be used, rather than the nameplate 
ratio of 80. 


FIG 5—INSTRUMENT TRANSFORMER SETUP (a) will be in- 
correct if CT No. 1 is a 200:5 window-type transformer but 
correct if it is a 400:5 window-type or a 200/200:5, three- 


wire type. The correct wiring arrangement for two 400:5 
window-type transformers is shown in schematic diagram (b) 


FIG 3—THREE-PHASE, THREE-WIRE METER will be misap- 
plied (a) if the three-wire delta has a grounded center tap. 
Unmetered power can be taken from point “X” unless a 
four-wire delta meter is used as indicated in schematic (b) 


(a).Wrong 


FIG 4—THREE-PHASE, FOUR-WIRE DELTA METER may be 
installed incorrectly (a) through random connection of three 
hot wires. Polyphase leg as well as grounded wire must be 
connected to proper terminals as indicated in schematic (b) 
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taking the guesswork out of decision-making... 


e An exciting new profit-making application for the General Electric GE 225 
- Information Processing Computer 


+ 


e From project personnel via arrow diagram and General Electric GE 225 to 
minimum time-cost schedules 


e One more reason why you should investigate the possibilities of the 
versatile GE 225 
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PRECISK PROJECT PLANNING 
GH 225 AND CPM 


WITH THE 


@ To drastically reduce the need for managerial guesswork and to 
deliver precise data required for timely decision-making, General 
Electric now offers Critical Path Method (CPM) processing capa- 
bility on the GE 225 computer. 

@ A new, advanced technique for project planning, scheduling and 
control, CPM can pinpoint your critical jobs to prevent bottlenecks 
before they result in costly and unnecessary delays. 

@ CPM is based on a pictorial project representation—an “Arrow 
Diagram” or “Project Network”—which shows the relationship and 
sequence of work to be done.* As employed by the GE 225, the 
Critical Path Method can be used for all types of project problems 
—from manufacturing, maintenance or construction planning to cor- 
porate planning, product launching and missile countdown. 

@ The CPM program developed specifically for the GE 225 effi- 
ciently processes both COST and TIME information on each job in 
the project to obtain minimum time-cost schedules. As a result, man- 
agement and project personnel alike obtain pertinent and timely 
information on plans and schedules. 

@ The GE 225 CPM application is an advance providing for auto- 


matic event re-numbering and direct priority weighting of each 
project job in the most efficient manner. 

@ General Electric sales representatives, backed up by new General 
Electric Computer Department Information Processing Centers, can 
further explain this exciting and flexible use for a GE 225 and are 
ready NOW, working with your consultants and management, to 
integrate information handling equipment into your business. 

® The application of the GE 225 to CPM represents one of many 
new advances pioneered by General Electric. It would be a wise 
move for you to investigate the benefits of the Critical Path Method, 
GECOM and other General Electric advances—all available for the 
GE 225. GECOM is the General Compiler which processes English 
language statements (COBOL), Algebraic expressions (ALGOL), 
Structured decision tables (TABSOL) and the File and Report In- 
formation Processing Generators (FRINGE). 


For more information, write to General Electric Company, Computer 
Department, Section 65F7, Phoenix, Arizona, or contact your nearest 
General Electric Computer Department district office listed below. 


Atlanta: 270 Peachtree St. N.W., 522-1611 * Boston: 140 Federal St., HU 2-1800, Ext. 311 * Chicago: 840 S. Canal St., WA 2-5611, Ext. 587 © Cleweland: 215 Euclid Ave., 
SU 1-6822 * Dallas: 3200 Maple Ave., Ri 8-0589 * Detroit: 680 Antoinette St., TR 2-2600 * Houston: 4219 Richmond Ave., MO 7-3301 * Kansas City, Mo.: 106 W. 14th St., 
GR 1-2919 © Los Angeles: 1010 S. Flower St., DU 1-3641 * Lewisville: Bldg. 6, Appliance Pk., GL 4-7511.* Minneapolis: 6th & Hennepin, FE 2-7569 * New York: 122 E. 42nd St., 
PL 1-1311, Ext. 2235 © Philadelphia: 2 Penn Center Plaza, LO 8-8085 * Phoenix: 3550 N. Central Ave., AM 4-3741 © Pittsburgh: 1634 Oliver Bidg., Mellon Sq., AT 1-6400, Ext. 
566 * San Francisco: 235 Montgomery St., DO 2-3740 * Schenectady: Bidg. 2, 1 River Rd., FR 4-2211, Ext. 5-4405 * Seattle: 710 Second Ave., MA 4-8300 © St. Lowis: 818 Olive St., 
GE 6-4343 © Syracuse: 1010 James St., GR 6-4411, Ext. 6141 © Washington, D.C. Area: 7401 Wisc. Ave., Bethesda, Md., OL 2-8100. In Canada: Canadian General Electric Co., 


Ltd., Electronic Equip. and Tube Dept., 830 Lansdowne Ave., Toronto, Ontario, Canada. Outside U.S.A. and Canada: 
Producer Goods Export Dept., International General Electric Company Div., 150 E. 42nd St., New York City, N.Y., U.S.A. 


@THIS METHOD WAS DEVELOPED BY MAUCHLY ASSOCIATES, 
AMBLER, PENNSYLVANIA — TORONTO, CANADA, 


INFORMATION PROCESSING 


AUTOMATED BY GENERAL ELECTRIC 
Progress /s Our Most Important Prodvet 


GENERAL ELECTRIC 


cPa-68 (6-62) 





New Equipment 


NYLON 
INSULATOR 


CURRENT TRANSFORMER 


METER CURRENT COIL 


METER INSERTED: Current terminal socket jaws are sep- 
arated by the dual bayonet current terminals connect- 
ing the meter current coils into the transformer secondary 


Meter Current By-pass.. . 


. » » provides positive and reliable automatic current 
by-passing on socket-type transformer-rated meter 
installations. The Autopass metering equipment 
guards against loss of revenue, transformer and socket 
damage, and hazardous high voltages that result from 


CURRENT TRANSFORMER 


METER REMOVED: Terminal jaws, under spring tension, 
automatically come together, thereby insuring positive 
short-circuiting of the current transformer secondary 


the possible failure of conventional current by-pass 
devices. The special, short-circuiting terminal jaws 
of the UM-2 meter mount, in conjunction with the 
dual current terminals of P20 (two stator) and P30 
(three stator) “C” base meters, accomplish the auto- 
matic by-pass action and positive circuit opening. 
Sangamo Electric Co, Springfield, Il. 


All-Purpose HV Elbow .. ._ ... permits digger and derrick to be 


operated behind and on either side 
of the truck. The elbow, which 
lifts workmen up to 55-ft working 
heights for aerial tasks, features two 
sets of A-frame diagonal outrigger 
jacks for strength and stability. At- 
tachment near the end of the elbow’s 
lower boom accommodates the Ho- 
lan 5400 earth borer, which can 
bore holes as far as 13% ft from 
either side. Borer’s fore and aft 
positioning movement is accom- 
plished by a hydraulic with a (40-in. 
stroke) cylinder. Rotation of the 
elbow mast 360 deg continuously in 
either direction provides the trans- 
verse positioning movement. A spe- 
cial 6-ft manually extended sheave 


ELBOW lifts man to line-working SHEAVE HEAD, manually extended, ead is available for the all-purpose 
heights; borer is fitted to lower boom converts unit to pole-working derrick elbow-derrick-digger unit. The el- 


bow, used as a derrick, can winch 
and lift boom from 4,000 to 6,000 
Ib, at head heights up to 27% ft at 
8-ft radius—with an additional 6 ft 
if head height extension is used. 
Operating range for the lower boom 
when used as a derrick is from hori- 
zontal to approximately 70 deg. 
Holan Corp, 4100 W 150th St, 
Cleveland 35, Ohio 


(More New Equipment, p 65) 
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You can get solutions 

to more automatic power plant problems 
from Westinghouse 

than from any other equipment supplier 








When you are still in the thinking 

and preliminary planning stages for 

your proposed automatic power plant, 
call us in. Because we produce more lines 
of major power plant equipment than 
any other manufacturer, such as 





heat transfer 
apparatus © 






FP powerhouse motors 


control 


” me computer 


and, based on our analytical and 

system engineering experience -we 

can contribute practical advice to help 
you and your consulting engineer develop 
your plant design and specifications. 





When you have determined the requirements 
of your power plant, we will furnish 
proposals on whatever individual 

equipment you wish... 





or any group 
of equipment... 





or all equipment including 
associated auxiliaries. 





We have the experience and capability 
to design this equipment with characteristics 
to meet your specifications exactly. 





When you order Westinghouse Prodac*-IV computer control 
you receive the benefits of exhaustive power plant 

process analyses through which were developed process 
equations based on plant equipment characteristics. This 
background enables us to provide the exact programming 

you require, and factory test its performance in the Prodac-IV 
computer by simulation methods before shipment. 

Even emergencies and failures can be simulated 

to make sure the control system will be able to handle 

the plant under abnormal conditions. 


si it oe 


Finally, this complete capability places us in a position 

to suggest changes in equipment or plant cycle which will 
facilitate automation and provide optimum plant efficiency. 
You can get solutions 

to more automatic power plant problems 

from Westinghouse 

than from any other equipment supplier. 


Contact your Westinghouse representative or write 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. 


You can be sure... if it’s Westinghouse 


*Trademark 


Litho in U.S.A. 





New Equipment 


(Continued from page 60) 


Messenger Bracket .. . 


- used with messenger traveling block permits 
“continuous stringing” of spacer-type aerial cable. 
Bracket, used with aluminum traveling block, Model 
MT-404, is steel-galvanized and remains as perma- 
nent part of installation. Both pole mounting and 
crossarm mounting messenger brackets are available. 
The V-shaped slack carrier supports the pulling line. 
After the stringing operation is completed, the slack 
carriers are removed for use on subsequent jobs. All 
blocks are put on at lead pole and ride past inter- 
mediate poles without assistance or interruption of 
pulling operation. 

Sherman and Reilly, Inc, First and Broad Sts, 
Chattanooga 2, Tenn. 


y 
9-in. Suspension Insulator .. . 


. -.- combines the cap-head-and-pin design of a stand- 
ard 6-in. dead-end insulator (left) with a 9-in.-dia disc 
to achieve a 14,000-lb combined M & E strength 
rating. With both the disc and head 1 in. smaller 
in diameter, it is reported that rated electrical charac- 
teristics of the new “Hi-F” suspension, e.g., leak- 
age distance, string flashover (wet, dry and impulse) 
are the same as existing NEMA standards for a 
15,000-Ib suspension insulator (right). The new 


Crane Boom Guard... 


. «+ prevents power-line accidents. Saf-T-Boom will 
withstand a 5,000-lb drop test, is weather-proofed 
and laboratory-tested to over 100 kv without bypass 
or leakage. Installed in a few minutes, the shield 
does not affect crane operation or the view of the 
operator. Two models are available: one a 250-Ib 
unit designed for 20-ton and larger cranes, the other 
a 200-Ib unit for smaller cranes. 

Saf-T-Boom Corp, 1613 Main St, Little Rock, Ark. 
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unit, designed for “normal-duty” transmission lines, 
provides an adequate safety factor for any suspen- 
sion use up to a working load of 7,000 Ibs. Its im- 
pact strength of 55 in.-lb corresponds to that estab- 
lished for the NEMA standard 10-in. unit. Weighing 
about one-third less than the standard 10-in. unit, 
the suspension element is physically interchangeable 
with NEMA standard 15,000 and 25,000-Ib suspen- 
sion insulators, since it uses the same ball-socket 
details. 

Lapp Insulator Co, Inc, LeRoy, N.Y. 





Specifications: 


C-E Controlled Circulation radiant reheat type with divided furnace 
Primary Steam Flow 2,100,000 Ib/hr 
Design Pressure i 
Operating Pressure 


Superheat/reheat 


Temperatures 1005F/1005F 
Pulverized coal 


Fuel Burning 
Equipment Tilting Tangential burners supplied by 5 C-E Raymond Bow! Mills 





NEW UTILITY STATIONS 
C-E EQUIPPED 


PP&L SERVICE AREA :  /ncludes only new stations 
: on new sites 
AND GENERATING PLANTS : placed in operation since 
JANUARY 1, 1950 
‘AUPACK PLANT 
Stanton pLant @) SN : Lake Catherine 
Hutchison 
Yates 
Dunkirk 
@ HARWOOD PLANT Titus 
@ SUNBURY PLANT a Lee 
@ WAUTO PLANT Contra Costa 
Hawthorn 
Ninemile Point 
Edge Moor 
Palatka 
Johnsonville 
z e Danskammer 
(ocanavaveute Beckjord 
Highgrove 
Plant X 
Black Dog 
Albany 
Joppa 
Meramec 
Portsmouth 
Lake Creek 


New 300,000 kw station =. 
goes into service 


Oak Creek 
Suwannee River 
When Unit No. 1 at the new Brunner Island Steam Plant North Omaha 
Wilmington 


Urquhart 
was placed in commercial operation on June 22nd, : Cuber 


PINE GROVE PLANT 
s 


MOLT W 
* PLAN 


Kingston 
Sandow 


eeeeeeeeeeeeee 


Pennsylvania Power & Light Company expanded its : acne 


system’s capability to over 1.8 million kilowatts. wea, 
Steam for the 300,000 kwcross-compound, quadruple- > Collin 


flow turbine is supplied by a C-E Controlled Circulation hohe 


steam generator designed for outdoor service. Photograph ano 


of the new outdoor station during final stage of erection, o: a ces 
: San Bernardino 
and brief specifications, appear on the opposite page. > Yorktown 
: ; : Gulf Coast 
The Brunner Island unit—largest in PP&L’s system— * Tucson 
Port Wentworth 
W. A. Parish 
: : : . Allen 
Pennsylvania, about fifteen miles downstream from > eens 
Harrisburg. Ebasco Services, Inc. were the consulting -  McMeekin 
: : Lewis and Clark 
engineers. > Roy S. Nelson 
Yuma Axis 
Dickerson 
Dan E. Karn 
Willow Glen 


COMBUSTION ENGINEERING _ : varlington county 


C-325 Port Everglades 
Nichols 
Brunner Island 


is located on the Susquehanna River at York Haven, 


General Offices: Windsor, Conn. 
New York Offices: 200 Madison Avenue, New York 16, N. Y. 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; 
PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 
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PENGO 
AUGERS 
Save you money 
4 ways 


PENGO HEAVY- 
DUTY Twin Helix 
Augers — 14” 
through 96” 
hole diam. 


BORE FASTER... put real “teeth” 
in earth drilling, save wear and tear 
on your diggers. 

STAY ON THE JOB LONGER 
..-all wearing parts replaceable in 
the field; no down-time for shop 
welding. 

COST FAR LESS TO MAINTAIN 
..-feversible teeth cost only 90¢ 
each, pilot bit only $8.00. Parts in- 
terchangeable on all PENGO augers 
you are using...less inventory! 

A SIZE AND TYPE FOR EVERY 
BORING JOB...Augers and boring 
heads (for welding to your present 
auger) available for every make of 
machine from post hole diggers to 
largest heavy-duty earth drills. Write 
for catalog. 


—the most satisfactory con- 
struction rope available today! 


% GREAT STRENGTH 


(8,200 Ibs. for 34” diameter) 


* LIGHT WEIGHT 
(11 Ibs. per 100 ft. %4” diameter) 


%* HANDLES AND SPLICES 
LIKE MANILA 


in any climate or weather 


* WATERPROOF 


(even salt water); can’t mildew or 
rot. Excellent dielectric properties. 


PENGO-Prope is a synthetic rope of special 
construction available in all popular diam- 
eters from },” to 2”; regular construction in 
sizes smaller than \,”. Write for specifica- 
tions, prices. 


ENGINEERING COMPANY, INC. 
Santa Clara, California 
Axminster 6-7712 


| and military markets 
| radially change the consumer elec- 








Thermoelectric Market of 
$3 Billion Predicted 


Annual sales for thermoelectric 
refrigeration, heating and power 
generation will probably reach $3 
billion by 1970, according to Dr. 
Robert A. Bernoff, director of re- 


| search, Materials Electronic Prod- 
| ucts Corp. 


By then, “thermoelectrics will 
have a good part of the industrial 
and _ will 


tric refrigerator-appliance field,” he 


said. 


Typical household applications 


| by 1965, when annual sales will 


reach over $425 million, will in- 
clude thermoelectric kitchens with 
distributed cooling in refrigerated 
drawers, table-top chilling and 
warming of dishes. 

Industrial applications by 1965 


| will be: Aircraft and truck cooling, 
| cooling for industrial motors, and 
| refrigeration for vending machines. 


SELLING BRIEFS 


| Lower rates have gone into effect 


for mercury vapor street lights in 


| cities and towns in the Pacific Gas | 
| & Electric Co service area. Rates | 


were made possible because mercury 
vapor equipment now is less ex- 
pensive and more efficient and be- 
cause rated lamp life has increased, 


| according to Vice President and | 
_ General Manager S. L. Sibley ... | 
| Street Lighting Contest Awards 
| for General Federation of Women’s | 


Clubs have been stepped up by Read- 


ers Digest. In 1962, 60 awards will | 


be given, compared to six in 1961 


| . . . New football-baseball stadium | 


now being built in Washington, 
D. C., may be the best lighted out- 
door sports facility in the country. 
Over 2,100 floodlights, each rated 
at 1,740 w, double the number of 


lights in the present Griffith Stadium, | 


will be installed. For night base- 
ball the lighting will be 200 foot- 
candles in the infield, and 150 ft-c in 
the outfield. For football the light- 
ing pattern will give uniform bright- 
ness throughout the field. The 
floodlighting system will require 
enough electric power to satisfy the 
needs of 2,180 homes. 


GALVANIZED 
STEEL STRAND 


When in need of guy or messenger 
strand during an emergency, be sure 
to contact the nearest distributor of 
Crapo Galvanized Strand! Substan- 
tial stocks are maintained at stra- 
tegic distributing points throughout 
the country ready for immediate de- 
livery. Back of these stocks are our 
own extensive mill stocks of finished 
strand, and strand in process. If your 
jobber does not have all of your re- 
quirements, he knows he can depend 
upon us for immediate shipment of 
popular sizes and grades by air, 
truck or rail. 

You, in turn, can rely upon Crapo 
Galvanized Steel Strand, at all times, 
to give you the utmost in performance 
at reasonable cost. 

Crapo Galvanized Steel Strand is manu- 
factured in all standard sizes and grades 


and in three weights of coating: Class A, 
B and C, 





Phone the 
distributor 
of Crapo 
Galvanized 
Steel Strand 
near you 
the next 
time you 
need strand, 
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Team POWER TOOLS with\ POWER LIFTS 


... for top efficiency in overhead \ line maintenance 
‘ 


1. HYDRAULIC-POWERED 


PRUNER M h 2 s 
PA Sida tia ec anization 
3. TREE SAW ( ted - a 

teu pe pe in maintenance 


Ame Lae 


Ue me Saves time and effort 


Chance power tools help your linemen “mechanize” 
[ overhead line maintenance work. The tools greatly re- 
duce the effort required for cutting, pruning, con- 
structing dead-ends and many other oft-repeated jobs. 


f When you “team” power tools with your power lifts you 
Si increase productivity still more and realize a greater 
7 return on your power lift investment. 


. x Linemen like the way these tools complete their task 
Operate from Air or Hydraulic Power with just a press of the thumb on the trigger. Their 
Two complete lines of Chance power tools are avail- light weight makes them easy to handle in buckets or 


able. ee ae ee from rte ae on a pole. And you gain by getting maximum utilization 
pressor or bottle o » or dry nitrogen. Hydraulic- £ hichly ski li sabetiaas 

powered tools can be operated from the standard > ighly skilled line personnel. 
hydraulic source of the insulated bucket mechanism, Ask your Chance man for more Power-Tool informa- 


truck “A” frame or winch. tion, or write for Bulletin 635. 


Eight Different Cutting Tools 


A wide variety of tools are made for cutting limbs, 


conductor or strand. Power tool uses include Hook- 
Over Pruner, Shear-Type Pruner, Tree Saw, Brush 4 y, A. B. CHANCE to. 
Cutter, Guy Strand Cutter, Power-Cable Cutter, Multi- CENTRALIA, MISSOURI 


Cable Cutter, and ACSR Cutter. A. B. Chance Co. of Canada, Ltd., Toronto CT61-23 
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Compact diet. Compact upkeep costs. Compact in every- 
thing but work capacity. A full half-ton hauler that'll do 
the dirty jobs every day, day in and year out. New right 
down to the wheel studs. New cab. New body. New and 


easier clutching, shifting, handling. Even a new soft 
sound. New standard 140 hp. inclined engine that can 
deliver gas mileage competitive with anything in its field, 
and do it on regular gas. That’s how our tests worked out. 


And we wouldn't talk about it if you couldn’t get the same 
NEW FROM DODGE FOR ro results. The engine is slanted 30 degrees from the vertical 
for top-notch manifolding, both intake and exhaust. 
THE ’61 DODGE LINE? All Dodge, all tough from end to 
end. Conventional and cab forward models, four-wheel 
drive series, Town Wagons for toting men and tools. Six 
and V8 gasoline power. Cummins diesels. A weight 
spread of 4300 Ibs. GVW to 76,800 Ibs. GCW. PRICE? The 
new Dart Pickup and the whole 1961 Dodge line of trucks 
are priced to compete with every truck coming or going. 
What more do you want? See your Dodge dealer now! 


DODGE TRADESMAN Puts your tools and supplies right where you want 
them. Vertical and horizontal compartments, with locks, on both sides. 
Big floor area for your bulky stuff. Offered with all-new Dart Power Six 
or V-8 power, 2- or 4-wheel drive. A PRODUCT OF CHRYSLER CORPORATION 


ELECTRICAL WORLD e@ July 17, 1961 71 





New steam-gas 


General Electric 
Turbine-Generators 
eit ea *) 


Power Costs Low 





4% gain in 
generating 
efficiency 






Oklahoma Gas and Electric Company 
is pioneering the first large steam- 
gas turbine-generator combined-cycle 
installation. 


This utility has already logged 12 
years of successful operation with two 
General Electric gas turbines in its Belle 


Isle Generating Station. 
_~ 


Destined for OG&E’s Horseshoe Lake 
Station, the new 237,000-kilowatt steam- 
gas cycle addition will be placed in serv- 
ice in 1963. Its maximum design effi- 
ciency will be 4% better than a compa- 
rable conventional steam cycle. Reason: 
the dual role of the gas turbine. 

First, the gas turbine supplies power 
for its own generator. With 1600 F in- 
let temperature it develops 26,450 kilo- 
watts. 

And second, its exhaust gases provide 
high-temperature combustion air to 
the boiler supplying its steam turbine 
partner. 

The gas turbine can be used in combi- 
nation with a steam turbine regardless 
of steam conditions. Through “high- 
temperature topping” it boosts the 
performance of the entire plant by in- 
creasing the maximum temperature at 
which power is generated. 

Gas burning combined-cycle power 
plants employ conventional gas tur- 
bines, steam turbines, and boilers avail- 
able today . . . to help reduce the cost 
of power generation. 244-12 


Progress ls Our Most Important Product 
GENERAL @ ELECTRIC 
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Management Newsletter 
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The Future of Fuels—Part II 


HOW WILL FUELS Technology of getting fuel out of the ground and to the power plants fixes to a 
BE MINED great degree the future prices of fuels. Electric utilities, which spend one-sixth of 
AND MOVED? their revenue dollars for fuel, are therefore vitally concerned with the job of 
mining and moving fuels. In this second of a three-part series of articles on fuels, 
Electrical World presents a picture of changes in how fuels will be taken from the 

ground and transported to power plants. 


Many changes in mining and moving fuels will take place in the next decade. 
Automatic machines will ease the work of coal mining so that men outside can 
dig coal deep from the heart of the mountain. Railroads will unload cars while 
still in motion in a shuttle service between coal mine and power plant. And coal 
pipelines promise startling new developments which represent a breakthrough in 
coal transportation. These, and other technological changes, promise to do much 
to hold down electric utility fuel costs. 


KING King Coal is striving to increase output per man-day, and he is succeeding. Today, 

COAL _ the average miner produces 13 tons of coal each working day, more than double 

MECHANIZES _ the 1947 production rate. By 1975, this could hit 20 tons, if the progress of the 
past ten years continues. How is this being done? 


Mainly it is being done by mechanization. Fully 95% of today’s underground coal 
is cut, drilled, blasted and loaded by machines. Today’s miner no longer shovels 
coal; instead, he runs machines which enable him to turn out more coal with less 
manpower. On surface mining, much the same picture can be drawn. Huge 
power shovels, draglines, and wheel excavators cut through 100 ft of earth to 
expose the coal seam. Consistently, year-by-year for the past ten years, these 
new machines have raised output per man-day. 


What can electric utilities look forward to from the coal mining industry? Even 
newer machines will be used to increase output per man-day. The continuous 
miner literally chews coal from the seam and loads it at the rate of eight tons a 
minute. Shovels of huge size are now being built. The largest, taking 20,000 hp, 
will pick up 173 tons of overburden, dump it 450 ft away, and swing back for the 
next bite in 50 sec. Even more startling is the remote-controlled miner, operated 
from the surface by a single man. While such a machine is still in the development 
stage, its operation should measurably increase the per man-day coal output. 
} What does this mean to electric utilities? 
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WELLS GO DEEPER 
FOR GAS 
AND OIL 


URANIUM 
ADV ANCES 
STEADILY 


RAILS 
FIGHTING 
HARD 


Clearly, the future points to giant steps in production per man-day, at least as 
large as the past ten years. As more and more of these machines are put to 
use, production per man-day will continue to rise. As a benchmark on how far 
production can go, one deep mine today is producing 45 tons per man-day. These 
machines clearly demonstrate the fast-changing technology of the coal industry, 
but what about the competing fuels—gas and oil? 


Wells for gas and oil are being drilied deeper and deeper. Last year, a well was 
drilled to over 25,000 ft, three times the record of 30 years ago. More than 228 
wells were drilled over 15,000 in 1959 compared to five in 1950. But here too, 
technology is working to hold down costs. 


Novel drilling techniques will be used in the future. One, presently being experi- 
mented with, is the use of sound to vibrate the drill bit at a low frequency, thereby 
cutting the rock. Another, recently introduced into US operations, is the turbo- 
drill where fluid circulated through the pipe from the surface drives a turbine and 
bit at the bottom of the hole. The turbodrill will probably be used more in the 
future since its advantage relative to other drills increases with depth. 


But the oil and natural gas industries must work hard to hold down costs. Both 
are being forced to drill deeper and in more remote areas to find new reserves. 
Present drilling and discovery techniques seem to be on a plateau and are not 
finding fuels fast enough. However this is being overcome by better processes for 
recovering more oil and gas from existing fields and from offshore operations. 


Oil and natural gas obviously do not present the fascinating future that coal does 
to the electric utility industry. They contain more question marks, both in their 
future reserves and the technology of finding more oil and natural gas. So does 
the newest energy source, uranium, but this metallic fuel is destined to take a big 
piece out of the market. 


Uranium fuels remain expensive but are still rapidly becoming more practical, 
both in cost and operation. Political factors are and will continue significant, but 
technological development will provide the decisive margin for competition. 
With nuclear fuels, it is not in the mining operation that the largest cost reduc- 
tions will occur, but rather in fabrication of the refined fuel material—uranium 
dioxide in most cases—into fuel elements. 


New methods of compacting and cladding UO. are making fabrication adaptable to 
volume production. Manufacturers are developing new fuel compounds and alloys 
that outperform uranium dioxide. Better fabrication and better fuel material 
should yield fuel elements able to stand up well in reactors to give longer burnups. 
And gas centrifuging stands on the horizon with its potential for cheaper fuel. 


Just as important as getting the fuel from the ground is that of transporting it to 
the power plants. Coal pipelines and extra-high-voltage transmission provide the 
more startling examples of progress in fuel transportation. But the railroads con- 
tinue to haul the major part of coal used in this country. 


The “railroad problem” seems to be a paradox. On the one hand, A. E. Perlman 
of the New York Central System says that “by every law known to physics, the 
railroads should be out-performing, out-hauling, out-earning any other form of 
transport known.” John Barriger of the Pittsburgh & Lake Erie Railroad Co 
claims that “railroads are the most efficient agency for most transportation tasks. 
They use but one-sixth the manpower and one-third the fuel that trucks require 
for the same amount of work. Their average cost per mile is one-fourth that of 
trucks.” But instead, many have been writing off the railroads as a dying relic of 
the early history of this country. 


Rails are working hard to improve services and reduce costs. Dieselization is 
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perhaps the outstanding example. The coal industry can tell you much about the 
effects of the very rapid pace of railroads changing to diesels. But many other 
less spectacular changes are being made. The Norfolk & Western Railway, 
hauler of 14% of US coal, stepped up coal train movement from mine to piers 
from 30 hours a decade ago to 12 hours. This railroad now has an average age 
of 3.2 years for its diesel fleet. The Louisville & Nashville Railroad is experiment- 
ing with 100-ton cars which unload while the car is still in motion. This speeds up 
the return of the cars and enables them to increase their plant utilization factor. 
New push-button classification yards are being built. One railroad has four such 
yards which replace 25 older yards and can cut car delays as much as 70%. 


Rails are not going to take coal pipeline and extra-high-voltage transmission com- 
petition without putting up a fight. They are determined to haul much more 
coal for electric utilities. Bulk transportation of coal is the type of work they 
want to do, probably because it carries the highest rate of return. A midwestern 
railroad expects to double its utility coal shipments by 1965. Many rails will 
try to haul much of the bulk-cargoes in so-called shuttle trips where cars are in 
effect dedicated to one rail route, for instance from mine to power plant. In this 
manner, turn-around time can be minimized, and car and diesel utilization can 
be increased substantially. A train dedicated to one use can have a turn-around 
time of less than a week compared to average turn-around time of two months. 


Clearly, rails are trying hard. But they’re not succeeding. Why? It seems that the 
chief difficulty lies not in the technology of railroads but in operating flexibility. The 
railroads today clamor for freedom to manage their own affairs. They want the 
right to determine manpower for train crews. One top railroad executive claims 
that in Europe, even under government operation, train and engine crews have as 
little as one-third the number of men union requirements force upon railroads 
here. One can see good potential for cost reduction here since labor makes up 
a substantial part of railroad costs. Rails imply that they want freedom to seek 
and carry high-volume bulk freight in shuttle services. 


The next decade will see hard fighting by railroads, fighting to hold the bulk 
customers—the very ones threatened by coal pipelines and high-voltage trans- 
mission. Every time a utility proposes a pipeline or a mine-mouth plant, the rails 
will be knocking at the door to find out what they can do to hold the customer. 
And at the same time, trucks and barges want to haul utility coal too. 


TRUCKS, BARGES Trucks of 200-ton hauling capacities will soon be used to haul coal on specially 
GROW built roads from mine to power plant. On general highways, trucks have taken 
BIGGER to using aluminum bodies in efforts to increase pay load. This type of improvement 
has enabled trucks to haul one-eighth of total US coal production but, even so, 
this percentage has changed little in the past ten years. A danger to the future of 
coal trucking is the objection of some communities to hauling coal through their 
town. But barges don’t have this kind of trouble. 


Steadily though slowly, barges progress. Today’s riverboats carry up to 26,000 
tons. Waterways are being renovated and new ones are proposed. The Ohio, 
already congested with 80 million tons of traffic a year, is being renovated with 
1,200-ft-long locks to replace the old 600-ft locks. New waterways are proposed 
to tie the Atlantic to the Gulf across Florida and to connect the Tennessee Valley 
with the Gulf at Mobile. 


COAL PIPELINES Coal pipelines, the most radical change in coal transportation in recent years, 

VERY MUCH are being considered by many utilities. An Electrical World survey of only 25 

IN PICTURE electric utilities netted six who were considering coal pipelines among other 
new-to-them transportation methods. 


Why are so many studying pipeline transportation of coal? Primarily because coal 
pipeline technology proceeds at a very rapid pace. Tomorrow’s coal will be piped 
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GAS-OIL 
PIPES 
CHANGE SLOWLY 


EHV PROMOTES 
MINE-MOUTH 
PLANTS 


not as a 50-50 mixture of water and coal which cannot be stored but as a 65-35% 
mixture which can be stored because the coal will stay in suspension. This means 
that the same pipe can carry 30% more coal thereby reducing transportation costs 
appreciably. But just as important, the mixture can now be stored indefinitely and 
be burned like a liquid fuel. This eliminates the expensive de-watering plant at 
the receiving end and permits stored coal to be kept in tanks. This stabilized slurry 
can be burned in cyclone furnaces and, with certain adaptions, in present-day 
pulverized fuel plants. 


Consolidation Coal Co is studying new pipeline routes and is making contacts for 
these lines as rapidly as possible. Still under discussion is the 400-mile, six-million- 
ton line from southwestern Pennsylvania to eastern seaboard utilities. Another 
is the proposed 250-mile, four-million-ton pipeline from southern Ohio to 
northern Michigan, near Detroit. This line is being fought strenuously by the 
rails who are determined to meet the competition. Still another is a proposed 
line from Utah to Los Angeles and San Francisco. This would be a 600-650- 
mile, six-million-ton a year line. Finally, two other pipelines are being considered. 
Coal pipelines seem to present a challenge to rails. How about oil and gas pipelines? 


Gas and oil pipelines show progress on new compressor techniques, new control 
concepts and higher strength pipes. A 50% increase in pipe pressures is produc- 
ing economic gains even though it requires more compression and stronger pipes. 
Jet engines are being used to drive compressors, many of these are remotely 
controlled. But most interesting to electric utilities is the carry-over of electric 
power dispatching techniques and concepts into the gas pipeline industry. Pres- 
ently this involves the analytical approaches to performance of pipelines. Even- 
tually it may follow electric utility automatic load dispatching systems rather 
closely. Generally, gas-oil pipelines present a picture of slow and steady 
progress but nothing as fascinating as extra-high-voltage transmission. 


Extra-high-voltage transmission has made the carrying of fuels by wire appreciably 
more economical. The sudden surge of the past five years into 345-kv lines is 
already having effect on the number of mine-mouth plants in the US. Two 
American Electric Power Co plants, Breed and Clinch River, fall close enough to 
the mine to be called mine-mouth plants as does the Four Corners Plant of 
Arizona Public Service Co. Others may follow. 


As electric utility men well know, transmission technology is going well beyond 
the 345-kv class. Within a decade, 500-kv lines will begin to be built in various 
sections of the country. This should be followed by 700-750-kv lines before 
1980. These jumps in transmission voltage will reduce costs still further and 
promote the building of more mine-mouth plants. The number of such plants 
will depend on the future relationship of transporting energy by wire, pipeline 
and railroad. They will be limited by other factors, however, such as the desire of 
many electric utilities to have their power plants at home, where their customers are. 


One transmission authority says that each mine-mouth plant is an individual, 
specific economic problem. He claims that simple rules such as mills per kwhr 
per transmission mile are to be viewed with a high degree of caution. Moreover, 
mine-mouth plants involve other considerations such as interconnecting with 
neighboring utilities, or the utility desire for inflation-proof transportation of part of 
their fuel needs. 


As you can see, the technology of mining and moving fuels presents a varied 
picture. In coal and transmission, a fascinating future can be painted. In others, 
the future is more prosaic. Since technology in part fixes prices, one is inclined 
a about future prices. This will be discussed in the next Management News- 
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ALCOA ALUMINUM 
ACCESSORIES ROUNDUP 


i 


Alcoa Tapered Armor Rods 
provide two-way protection 


Armor rods protect transmission conductors in 
two important ways. First, and most obvious 
from a functional point of view, is mechanical 
protection and reinforcement at the point of 
support. The rods serve as a definite barrier to 
abrasion and to damage that might occur as a 
result of flashover and arcing. 
Even more important—tapered armor rods 
give more protection against damaging vibration 
than any other type of rod reinforcement. In 
most cases, this protection is sufficient to elimi- 
nate the need for any additional damping de- 
vices. As a result, tapered armor rods can provide 
substantial savings. 
Tapered rods act to reduce vibration both in 
amplitude and in total number of hours during 
which vibration occurs. Reduction in amplitude 
significantly lowers the cyclic bending stresses 
on the conductor and reduces fatigue. Reduc- _ a 
tion of the number of hours during which vibration occurs further lessens the possibility of iecaan Although 
it takes a little more effort on the part of linemen to install tapered rather than other types of rods, the results 
are worth it. Time can be saved during installation by placing the complete set of rods in the wrenches on the 
ground, since all the rods are applied simultaneously. Alcoa makes and stocks a complete range of armor rods 
for ACSR and stranded aluminum conductors. Get all details from your nearest Alcoa-Rome representative. 


Aluminum over copper...every time 


Copper conductor, whether larger or smaller than the 
aluminum conductor to which it is being connected, can 
now be placed—as it should be—below the aluminum. 
The 580 series of U-bolt clamps has been supplemented 
to provide alternate positioning of grooves (see illustra- 
tion). You can install this Alcoa clamp so that the open 
end of the bolt and nuts face downward for ready accessi- 
bility with hot line tools. 

In addition, the upper limit for the No. 3 groove has 
been revised to include 795 MCM 26/7 ACSR and 1,000,- 
000 CM stranded aluminum conductors. Complete details 

CAT. 582-1 CAT. 581-2 on delivery are available from any Alcoa-Rome repre- 
sentative. 


(Continued on next page) 





New Alcoa Service Entrance Connectors 


ACSR AWG Color Code 





CONDUCTOR SIZES 
“A” End 





Wt. in Lbs. 
Per 

100 Pi 

Color Code | 2° Pieces 


Red 29 | 


—— 


Orange 3.0 
Blue 3.1 
Orange 3.2 


Blue 3.2 








Blue 33 


Pictured above is one of the Alcoa® 790 series service entrance connectors, and we feel sure you’ll agree 
that they have all the features connectors need. End caps are color coded to industry color standards. The 
caps are made of thin aluminum, are easy to puncture with the wire, and hold the conductors while compres- 
sors are applied. Both barrels are filled with a joint compound having a melting point above 550°F, and each 


connector is clearly marked with easily readable identifying data. 


Installation of these connectors can be 


made with a variety of compression tools. Bore lengths are proportional to conductor size, and there’s an 
integral solid barrier between bores. The new 790 series service entrance connectors are top-performance 
“Class A” connectors. They come 50 to a box. Get all the details from your usual source of Alcoa materials. 


Research at Alcoa 


Some projects assigned to our researchers go on 
continuously, over long periods of time. For ex- 
ample: Since the late 1920’s, part of Alcoa’s exten- 
sive facilities at Massena, New York, has been 
devoted to developing, testing, and establishing 
application data for dampers and other vibration 
protective devices for mechanical protection of 
overhead conductors. We regularly provide cus- 
tomers with engineering data and recommenda- 
tions based on our findings. We’d be happy to 
discuss specific situations through local Rome Divi- 
sion salesmen. 


Summing up: 


Alcoa tapered armor rods protect transmission con- 
ductors in two ways. They reinforce at the point of 
support and provide excellent protection against 
damaging vibration. 

New 790 series service entrance connectors are 
designed for quick, easy, efficient handling and in- 
stallation. 

Alcoa research on vibration protection is one 
phase of an extensive program aimed at providing 
basic data about, and optimum performance from, 
transmission accessories. 

Supplemental design for U-bolt in 580 series 
clamp lets you position aluminum over copper— 
every time—no matter which conductor is larger. 

Your nearby Alcoa-Rome representative is eager 
to supply full details on any or all of these items. 
Why not call him today? 


This is an advertisement. 


Every new design in Stockbridge damp- 
ers is subjected to tests for fatigue 
resistance. This apparatus can create 
any desired frequency and amplitude 
of vibration desired. 


Catalog of 
Tubular Accessories 


Alcoa's outdoor test facilities at Mas- 
sena, N. Y., include two towers with 
1500-foot span; two sets of H-frame 
Structures with 1000-foot spans; and 
two H-frame structures with 400-foot 


Contains tabular data and catalog informa- 
tion on ali Alcoa® tubular accessories. Also 
includes sketches of ali accessories as well 
as installation instructions. For a copy, 
write Rome Cable Division of Alcoa, Rome, 


New York. 


ROME CABLE 
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oe ak ae Oe 





News About People 


Hartford Utility Promotes McCormick to VP 


Joseph R. McCormick has been elected vice president of Hart- 
ford Electric Light Co. 

McCormick joined the company in 1935 following graduation 
from the University of Connecticut. After starting in the account- 
ing department, he served in the sales department until 1952 when 


McCORMICK 
he became public relations assistant. In 1958 he was appointed am 


public relations director. 


Jack N. O’Neal is the new Portland 
area manager for Bonneville Power 
Administration. He succeeded Wil- 
liam A. Galbraith who became 
BPA’s power marketing specialist in 
the power management division. 


At Consumers Power Co, Russell C. 
Youngdahl has moved into the gen- 
eral office as assistant general su- 
pervisor of electric distribution. 
Howard J. Jensen succeeded him as 
electric distribution superintendent 
in Flint, Mich. George D. Stevens 
became electric distribution lines 
general supervisor and Elmer M. 
Syrjamaki was named distribution 
substations general supervisor. 


Richard D. Wilhite, vice president 
of Orange & Rockland Utilities, 
Inc, has been elected a director. 


Arizona Public Service Co has ap- 
pointed Thomas G. Woods Four 
Corners project construction man- 


McClure Kelly has been boosted to chairman of Baldwin- 
Lima-Hamilton Corp and William S. Ginn has been named to 


succeed him as president. 


George A. Rentschler resigned as chairman. 


He retired from 


active participation in company business, but will continue as 
chairman of the executive committee. 

Andrew Liston was appointed vice president and general man- 
ager of the industrial equipment division at Eddystone, Penn. 
Frederick A. Fielder became corporate vice president for sales. 

Kelly has been president since 1955. Ginn was formerly a 
General Electric Co vice president. 


PERSONAL BRIEFS 


ager. Harold Taylor succeeded 
Woods as distribution engineering 
supervisor. 


President of the Illuminating Engi- 
neering Society for 1961-62 is 
James R. Chambers. 


The following have been elevated to 
the grade of Fellow in American 
Institute of Electrical Engineers: 
Charles F. Green, visiting professor 
of electrical engineering, Cornell 
University; Harold R. Heckendorn, 
superintendent, manufacturing en- 
gineering, Western Electric Co; Gor- 
don F. Tracy, professor and head 
of the electrical engineering depart- 
ment, University of Toronto, Can- 
ada; Noel E. Dillow, general man- 
ager, bushing products section, 
power transformer department, Gen- 
eral Electric Co; and Arthur L. 
Samuel, research communications 
director, International Business Ma- 
chines Corp. 
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Kenneth S. Cosseboom has been 
promoted to chief engineer of 
Bangor Hydro-Electric Co. Kenneth 
S. Cosseboom Jr succeeded him as 
field engineer. 


Bureau of Reclamation has ap- 
pointed John W. Mueller power di- 
vision chief, succeeding D. S. Camp- 
bell who was transferred to Denver. 


Jules Steinberg has been elected 
executive vice president of the Na- 
tional Appliance & Radio-TV Deal- 
ers Assn. 


General Electric Co has named 
Dr Lamar P. Bupp manager of its 
Vallecitos atomic laboratory. He 
succeeded Dr Ralph D. Bennett who 
retired. Dr W. Kelly Woods became 
manager-programming for the Han- 
ford laboratories. A nuclear control 
engineering unit was formed within 
GE’s industry control department, 
Salem, Va. Howard J. Wulfken was 
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appointed manager of the unit. 


Chase Brass & Copper Co, subsid- 
iary of Kennecott Copper Corp, has 
boosted William F. Aylard to vice 
president. He will be responsible 
for coordination of the research, 
engineering and product develop- 
ment divisions. 


Minneapolis-Honeywell Regulator 
Co has boosted Frederick G. Miller 
to operations director in the elec- 
tronic data processing division. He 
succeeded John R. Lenox who be- 
came a vice president of the EDP 
division. James M. Cunnien was 
promoted to engineering director 
for the precision meter division, suc- 
ceeding E. S. Maury who resigned. 


Robert W. Andrews, vice president 
of Brown Co, will retire in October. 


R. J. Gawronski has been appointed 
a field engineer for Line Material 
Industries, McGraw-Edison Co. 


William Rudloff has been named 
acting manager of the heat transfer 
department of Westinghouse Elec- 
tric Corp’s steam division. He suc- 
ceeded David Fulton who was given 
a term assignment as general man- 
ager, heavy apparatus, in Canadian 
Westinghouse Co, Ltd. 


P. R. Mallory & Co, Inc, has made 
W. K. Morga manufacturing man- 
ager for the metallurgical company 
division. 


W. W. Gould has been promoted to 
nickel-iron battery market manager 
of Exide’s industrial marketing divi- 
sion. The division is the national 
sales and service arm of Electric 
Storage Battery Co’s Exide indus- 
trial and nickel-alkaline battery di- 
visions. 


Gould-National Batteries, Inc, has 
promoted E. I. Whyatt to vice presi- 
dent-administration and H. A. Gregg 
to assistant secretary. 


OBITUARIES . . . William Welch 
Jr, 56, vice president in charge of 
engineering, purchasing and stores 
for Long Island Lighting Co .. . 
Max Rubenstein, 69, consultant- 
governmental agency sales, Wash- 
ington offices of Anaconda Wire & 
Cable Co. 
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Westinghouse Appoints Conley VP 


Westinghouse Electric Corp has elected Dr 
Patrick Conley vice president with responsibility 
for industry engineering apparatus, service and 
the newly created industry systems department. 

The new department will be responsible for 
the conception, development, design and sale of 
complex systems for control of industrial proc- 


esses. 


Bischel Is Promoted at 
Wisconsin Electric Power 


Harry W. Bischel has become 
chief electrical engineer in the en- 
gineering department of Wisconsin 
Electric Power Co’s Racine general 
office. He is in charge of all elec- 
trical engineering functions of the 
extension system. 


Beeman Is Commonwealth 
Ed Purchases Director 


Glen W. Bee- 
man has suc- 
ceeded the late 
Robert B. Gear 
as purchases di- 
rector of Com- 
monwealth Edi- 
son Co. Beeman 
will continue as 


fuel agent. BEEMAN 


Union Carbide Picks Two 
To Become Executive VPs 


William M. Haile and Kenneth 
Rush have been elected executive 
vice presidents of Union Carbide 


? 


HAILE RUSH 


Corp. Haile also became a direc- 
tor. 

Haile joined Union Carbide in 
1925 with Linde Co. He was presi- 
dent of this division from 1957 to 
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1959. He has been a corporation 
vice president since 1959. 

Rush, a director since 1958, has 
been with Union Carbide since 
1936. He has been a vice president 
since 1949. 


GT&E Names Lt-Gen Byers 
VP-Washington, D. C. 


Lieutenant- 
General Clovis 
E. Byers, US 
Army (Retired), 
has been named 
vice president- 
Washington, 
D.C., office for 
General _ Tele- 
phone & Elec- BYERS 
tronics Corp. He will be respon- 
sible for coordination of relations 
with the federal government. He 
succeeded Rear Admiral Frederick 
J. Bell, US Navy (Retired), who re- 
signed but will continue as a con- 
sultant. 


Anderson Named EDP 
Division VP-Engineering 


Minneapolis- 
Honeywell Reg- 
ulator Co has 
appointed John 
W. ~~ Anderson 
vice president of 
engineering for 
the _ electronic 
data processing 
division. He suc- ANDERSON 
ceeded J. Ernest Smith who was 
named vice president of the EDP 
division. Anderson has been with 
Minneapolis-Honeywell since 1941. 
His most recent position was that of 
general manager of engineering. 
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Here is the toughest pair of pliers ever made...and the a  —eEEIE— ees 


finest! These are not ordinary linemen’s pliers... they ee 


: St aan Nose Plier, No. 2150. 
are CRESCENT pliers...forged of Crestoloy steel ... rye a — 8” long. 


lightning hardened by Crescent’s exclusive selective 


: ; ; CRESCENT 

induction process...milled, ground, polished, and plated _ Me Senements Sidntend 

by skilled hands and precision machines... and indi- s os eee 
° e ° 7” an ong. 

vidually tested to take far more strain than human 

hands can apply (Both pliers are available with blue Tenite insulated handles.) 


Sold by hardware dealers and electrical 
distributors everywhere. 


Heft a pair of Crescent pliers... they’re light and 
they fit your hand. Put them to work... they’re strong. 


Hf, ; rS 
The hand-honed edges cut clean and the sharp milled . Sign of the Artisan Symbol of Excellence 
teeth grip tight ...on job after job. . ‘ta 
Tough jobs call for tough tools. The toughness we CRESCENT TOOLS : 
put into Crescent tools at the factory makes the job Cive Wings lo Work ' 


easier and safer for every man on the line. 


S 
Crescent is our trade-mark, registered in the United States and abroad, for wrenches and other tools. Sold by leading distributors and retailers everywhere and made only by 


CRESCENT TOOL COMPANY, JAMESTOWN, NEW YORK 
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News Scope 


NAME-CHANGE—Southern Ne- 
vada Power Co has changed its 
name to Nevada Power Co. Share- 
holders recently approved the 
change and an increase in author- 
ized common stock from 1.5 mil- 
lion to 2.5 million shares. The new 
name was considered more descrip- 
tive of the company since it ex- 
tended operations into northern 
Nevada through merger with Elko- 
Lamoille Power Co in February. 


USSR TOP GOAL—Full electri- 
fication of the Soviet Union is that 
country’s No. 1 scientific goal, the 
new president of the Soviet Acad- 
emy of Sciences, Mstislav Keldysh, 
declared recently. He gave rocket 
research a much lower priority 
than electrification. No mention 
was made of when full electrifica- 
tion might be achieved, but plans 
call for electrification of all state 
and collective farms by 1966. Em- 
phasis on electrification under- 


scored a recent Tass report that a 
substantial part of the country was 
still without electricity. 


SUIT—A_ $1,050,000 suit by 
Country Squire Motel against Power 
Authority of the State of New York 
for erecting a power line on its 
property is the largest of 72 suits 
launched against the proposed east- 
west line to connect PASNY’s 
Niagara and St. Lawrence power 
projects. Property owners have 
filed suits for a total of $4.7 mil- 
lion against the Authority. 


MERGER — California Oregon 
Power Co merged into Pacific 
Power & Light Co at the end of 
June. The merger, under review 
for six months, became effective 
June 21 with the filing of corporate 
documents certifying that all neces- 
sary authorizations by stockholders 
and regulatory commissions had 
been obtained. 


Student Designs Multi-Purpose Line 


Oil, gas and a monorail vehicle may be transported via transmission lines 


THREAT—Tennessee Valley Au- 
thority is threatening to sue Tupelo, 
Miss., and terminate its power con- 
tract. The threat, by James Watson, 
TVA power marketing division 
director, is in response to a remark 
by Mayor James L. Ballard that 
Tupelo is not interested in deduct- 
ing sales tax paid on power from 
the tax equivalent paid by the city 
light department. TVA _ contends 
Tupelo is violating its contract by 
assessing a 2% sales tax on power 
bills and thus collecting about 
$8,000. Contracts with power com- 
panies call for tax equivalents to 
be paid to the city by the distribu- 
tors in lieu of ad valorem levies. 


IN OPERATION—Second of two 
320-Mw generators at Public Serv- 
ice Electric & Gas Co’s Mercer 
Generating Station has gone 
into commercial operation. The 
two units are the largest in opera- 
tion in New Jersey. 


DC Transmission Urged 
For Canada’s Peace River 


The use of direct-current trans- 
mission lines to carry power from 
Canada’s Peace River project in 
the Pacific Northwest to industrial 
southern Ontario has been ad- 
vocated by H. Lee Briggs, mem- 
ber of Canada’s National Energy 
Board. As visualized by Briggs, 
these lines would carry the power 
directly, without any injection 
along the way. This would be 
necessary because the high cost of 
facilities to inject power would 
make the project economically un- 
feasible. 

Briggs also explained that the 
export of power to Ontario was 


in the future. Multi-System, the concept which won David L. Haas (photo 
left) an Alcoa Student Design Merit Award, would add to lines’ functions 
and thus cut costs two ways: (1) Capital base of tower costs would be 
spread to other functions, and (2) Costs for right-of-way access roads 
would be eliminated because workers in the maintenance/construction 
monorail car could build new towers from the car, by working at the end 
of the line. 

The Multi-System features (from top to bottom, photo at right) a ground 
wire, one-phase wire, two parallel pipelines, two parallel phase wires, and 
a monorail. 

Haas is one of six students selected by the industrial design faculties of 
their schools for outstanding class projects using aluminum. 


dependent on Peace River power 
being developed more cheaply than 
it could be in Ontario by thermal 
or nuclear plants, and was also de- 
pendent on direct-current transmis- 
sion becoming feasible. He admitted 
that the plan would involve a great 
deal of work but said Canada 
should launch an early and inten- 
sive research program to develop 
necessary conversion and control 
equipment. 
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“Critical assembly” machine now operating at Al is part of AETR project for Southwest Atomic Energy Associates 


es 


The Peaceful Atom 


Needed in ten years: 
100% inerease in 


world power output 


In the dynamic decade ahead, the demand for electrical power will be 
expanding faster than ever before. To meet this vastly increased need, 
new and highly advanced concepts are needed. A promising nuclear 
concept is the Advanced Epithermal Thorium Reactor. The AETR is 
under active study today by Atomics International for the Southwest 
Atomic Energy Associates, fifteen investor-owned utility companies. 
Two other nuclear concepts pioneered by Atomics International are 
being applied in construction of power stations in Piqua, Ohio, and 
Hallam, Nebraska, as part of Atomic Energy Commission programs. 
These are some of the ways Al is helping the power-producing compan- 
ies of the world double the supply of electricity in the next ten years. 


ATOMICS INTERNATIONAL 


Division of North American Aviation #5 
Pioneers in the creative use of the atom 


World Headquarters: Canoga Park, California, U.S.A. Cable Address: atomics. Other Offices: Washington, D.C., U.S.A; 


Geneva, Switzerland. Affiliated with: inteRatom, Bensberg/Cologne, Federal Republic of Germany and pynatom, Paris, France 
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AIEE Summer Meeting (Continued from page 43) 


Nuclear Plant Economics Improve 


Output boost to 70 Mw seen for Humboldt Bay. Isolated 
BWR plants to use internal combustion for emergency power 


® Papers on nuclear power were 
generally in the utility engineer’s 
line of interest. The economics of 
Humboldt Bay Nuclear Unit were 
reported optimistically by J. O. 
Schuyler and J. W. Colwell, Pacific 
G&E, who predicted that operation 
of the nuclear unit would reduce 
steam-plant generation by 470 mil- 
lion kwhr annually. “The expected 
saving in system fuel cost by gener- 
ating these kilowatthours with the 
nuclear unit would offset the annual 
‘ charges on the additional capital 
cost of that unit, plus nuclear insur- 
ance,” they said. The authors also 
revealed plans “to increase the ca- 


pacity of the unit to 70,000 kw.” 

The first core for Humboldt Bay, 
now under construction, is expected 
to cost not more than $3 million 
and is warranted for 10,000 Mw- 
days per ton of uranium, they con- 
tinued. A second core should cost 
less than $2 million with increased 
exposure to 15,000 Mw-days per 
ton. Capital cost of the plant is esti- 
mated at $20 million. 

Emergency power for two widely 
separated boiling-water _ reactor 
plants will be supplied from gener- 
ators driven by internal combustion 
engines. At Elk River, Sargent & 
Lundy’s D. C. McClintock told his 


audience, a gasoline-driven 50-kw 
unit will automatically supply such 
critical loads as reactor control-rod 
drives, the station battery’s charger, 
and reactor decay-heat pumps for 
the natural-circulation plant. The 
battery is a further backup and sup- 
plies control power, for instance. 

The other plant is BONUS, for 
which Jose Matos, Puerto Rico 
Water Resources Authority, Frank 
Bevilacqua, General Nuclear Engi- 
neering, and Edward Bottum, Jack- 
son & Moreland, reported that a 
standby diesel will supply two cool- 
ing water pumps for forced-circula- 
tion. This standby unit will also 
serve a load center for 15 valves and 
turbine turning gear as well as emer- 
gency lighting and other needed 


equipment. 


New Hydro Plants Turn to Pump Storage 


Cowans Ford designed for remote-controlled 
peaking. Niagara Project to store 240 Mw 


® Papers on the Cowans Ford and Niagara power proj- 
ects dominated the hydro generation session. Though 
vastly different in size and function, both projects in- 
volve pumped-storage—in the case of Cowans Ford for 
peaking exclusively, but at Niagara to supplement base 
capacity. 

J. Q. Wray’s paper on Duke Power Co’s Cowans 
Ford Project explained that the plant will have an initial 
three-unit capacity, in 1963, of 262,500 kw and an 
ultimate four-unit capacity, after 1965, of 350,000 kw. 
Load factor will be 4.5%. System capacity in 1965 
is estimated at 3,900,000 kw. 

The pump-turbines are adjustable-blade Kaplan type 
rated 121,000 hp at 92 ft head, 105.9 rpm and with an 
average efficiency of 92%. They were described as the 
highest head Kaplan units in the US and physically only 
slightly under the largest ever built. Angle of the six 
blades can be adjusted in operation between 12 and 32 
deg. 

Cowans Ford plant will be remotely operated from 
Charlotte over a microwave link and can be brought 
to synchronism from stand-still in 2 min. Initial cost of 
the three-unit installation was given as $57 million; 
ultimate cost $62 million. Economic comparisons with 
equal steam capacity were 12% in favor of steam for 
the first three-unit installation but 6% in favor of hydro 
for the ultimate despite the 4.5% load factor, Wray 
said. Adjustable-blade Kaplan turbines were picked 
over fixed-blade Francis units after comparing turbine 
and generator cost, permissible spacing, structure cost, 
varying head and efficiency. Capitalized value of energy 
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savings with the high-efficiency Kaplan units topped 
$1 million, it was stated. 

Two papers described the Niagara Power Project; 
one on electrical features, the other on electrical con- 
trols and relaying. When finished in 1962 the $720 
million project will have a total capacity of 2,190,000 
kw. It comprises the 13-unit, 1,950,000-kw Robert 
Moses Plant, the Reservoir Pumping and Generating 
Plant with a 12-unit capacity of 240,000 kw and the 
Niagara Switchyard with its 115, 230 and 345-kv 
double-bus systems. 


Niagara Switchyard Fed by Pipe Cable 


T. E. Thorgersen, Charles T. Main Inc, specifically 
cited use of seven 115-kv and six 230-kv high-pressure 
oil-pipe-type cable circuits of 200 Mva to link the Moses 
Plant unit transformers with the switchyard. Four 100- 
Mva, 230-kv circuits tie the four Reservoir plant trans- 
formers with the switchyard. Use of these cables, in 
tunnels, eliminated costly design problems connected 
with use of overhead construction. They also made use 
of four breakers per switchyard bay feasible, freeing 
both ends of the bays for outgoing transmission lines. 

Direct-buried cable was rejected because spacing 
would have required more area than tunnels, more 
excavation, special backfill, and larger conductors for 
the same loading. Tunnel construction permits forced- 
air cooling of cables. No more than three cables (600 
Mva) are in one tunnel. This limits loss at Moses to 4 
of station output in event of disaster in any tunnel. 

Contamination in the switchyard area lead to sec- 
tionalizing of the double buses into sections that can 
be shut down for cleaning. The bus systems are over- 
insulated. BIL ratings are held to 550, 900 and 1,300 
kv on the nominal 115, 230, and 345-kv systems for 
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their bushings, potheads and insulator stacks. 

In a companion paper on control and relaying, T. E. 
Thorgersen and J. Basilesco, also Charles T. Main Inc, 
described the automatic-sequence starting systems for 
units at Moses and Reservoir Plants. All units can be 
started by master switches at the main control room 
at Moses, pilot-wire supervisory control for the remote 
Reservoir Plant. 

Transmission relay coordination in the Niagara Proj- 
ect uses microwave in the 6,000-megacycle band. The 
carrier spectrum proved too crowded to handle com- 
munication, vhf radio control, and telemetering in addi- 
tion to relaying. Line relaying in general is accomplished 
by impedance-type distance relays with microwave 
transfer trip. But the importance to system stability 
of fast clearing on four circuits to the nearby (4 miles) 
Niagara Mohawk Packard Substation dictated use of 
two independent relay systems, one pilot-wire differen- 


Distribution Focuses on 


Three-stage Penn P&L attack seeks facts on 


bolsters feeder strength, applies co-ordinated protection 


tial, the other an impedance-type scheme with micro- 
wave transfer trip. 

Norman G. Dennis, Woodward Governor Co, in 
describing the performance of an electric-hydraulic 
governor for hydraulic turbines, commented sharply on 
the pointless popularity of one type over the other. The 
choice, he said, is not a question of “style” but of 
function and need. Electric governors are more flexible 
to plant layout and have adjustable deadband, but 
mechanical devices have superior speed resolution. 

When hydro and steam generation are combined on 
a system, it is “natural” to consider it as two sub-sys- 
tems, one all-thermal and the other all-hydro, said B. 
Bernholz and L. J. Graham, Ontario Hydro. Each 
operating mode of the hydro leads to a minimum for 
thermal. Optimum utilization occurs when hydro sta- 
tions are so operated that the minimum cost of thermal 
generation is as small as possible, they said. 


Service Reliability 


a fast initial trip of the proper auto- 


interruptions, : al trip : 
matic device; if the fault persists 


@ A major drive to provide utility 
customers constantly improving 
service at acceptable cost was 
mapped in three papers prepared by 
Pennsylvania P&L Co engineers. 
Prolonged or frequent interruptions 
disrupt comfort or work and exces- 
sively long interruptions may jeop- 
ardize health or property, they said, 
while voltage must be suitable for 
satisfactory performance of all resi- 
dential, commercial, and industrial 
devices. 

Initial phase of this drive, said 
J. J. Malone, R. K. Moore and N. 
N. Smeloff, was to determine the 
number of customers interrupted, 
and the duration, frequency, and 
magnitude of the _ interruptions. 
Consideration must be given, they 
said, to special service requirements 
of particular areas and to such criti- 
cal customers as hospitals and mu- 
nicipal services. Interruption data 
from field forces are coded onto 
punch cards showing location, cause, 
facility involved, and weather. They 
are then tabulated in monthly re- 
ports to evaluate customer service 
and pin-point service restorations, 
preventive maintenance, system de- 
sign, and planning. 

The second phase of this drive for 
improved service, according to J. E. 
Weed, R. K. Moore, and N. N. 
Smeloff, was aimed at bolstering the 
built-in reliability of 12-kv feeders. 


Objective was to correct deficiencies 
of older feeders stemming from ob- 
solete design and construction or 
from deterioration, thus giving them 
the reliability of modern plant. Typ- 
ical defects are inadequate splices 
and connectors, sub-standard clear- 
ances, excessive conductor sags, and 
obsolete equipment. Field inspec- 
tion disclosed that these could be 
corrected for about 10% of the cost 
of new 12-kv feeders; this work 
will cut interruptions and save 
costly emergency restoration, they 
predicted. 


Protection Coordinated 


The third phase will provide im- 
proved protection coordination and 
fast automatic reclosing after tran- 
sient faults which cause over 90% 
of distribution trouble, said J. E. 
Treweek, R. K. Moore, and N. N. 
Smeloff. This program is planned 
to protect life and property by clear- 
ing faults quickly and to protect 
service by confining interruptions to 
small areas. Cost is weighed against 
customers involved, difficulty in 
locating and repairing faults, and 
difficulty in picking up “cold” load. 
Application to a typical 12-kv 
feeder required two additional re- 
closers, five new line fuses, and re- 
placement of 60 existing fuse links. 
Coordination is designed to protect 
all fuses against transient faults by 


ELECTRICAL WORLD e July 17, 1961 


after automatic reclosure, it will be 
isolated by blowing the nearest fuse 
during delayed subsequent trips, 
they said. 


Industrials Need Utility Help 


Teamwork between a utility and 
its industrial customers is the only 
hope of providing reliable electric 
service for today’s automated proc- 
esses, said M. M. Gilbert, E. I. du 
Pont de Nemours. Such processes 
are shutdown as completely by a 30- 
cycle interruption as by 30 min and 
sometimes require days to re-start. 
Accordingly the adequacy of utility 
service has become a prime con- 
sideration in selecting new plant 
sites, he said. 

Recognizing that utility rates re- 
flect system investment required to 
serve its customers, du Pont has 
adopted the policy of paying a 
rental charge for utility facilities 
provided to firm up the service, 
Gilbert said. In addition, du Pont 
at times provides in-plant genera- 
tion for such critical devices as elec- 
tronic process computers, and de- 
lays the dropout of motor controllers 
for drives which can tolerate a 30- 
cycle interruption. The utility sup- 
ply and the plant’s protective relays 
must be designed to ride through 
the inrush when utility service is 
restored, he warned. 

Satisfactory coordination is al- 
ways possible when utility-industrial 
joint planning weighs the probability 
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and cost of trouble in early design 
Stages, said A. Hauspurg, AEP 
Service Corp. But this coordination 
is sometimes complicated by the 
lack of qualified electrical engineers 
available to small industrials build- 
ing automated plants in sparsely- 
developed areas. 


Service Estimates Help 


Hauspurg suggested that utility 
engineers estimate the probable fre- 
quency of short and long interrup- 
tions. Then the customer’s evalua- 
tion of loss from such interruptions 
can help the utility to determine 
what system connections can be 
justified. The utility can design lines 
to minimize fault probabilities, and 
provide fast relaying and circuit 
breakers to reduce outage time, but 
it cannot completely eliminate volt- 
age dips, he said. 

Voltage dip problems generally 
must be solved by the industrial’s 
process designer, Hauspurg contin- 
ued. Induction motors can usually 
be held on-line with delayed- 
trip controllers, but the total horse- 
power thus held on should not 
exceed 5% of symmetrical fault kva 
at the motor bus. Time delay be- 
comes more complicated for syn- 
chronous motors, he said, as a slow- 
down exceeding 90 deg can cause 
instability which requires unloading 
and re-synchronizing. 

In discussion, A. C. Friel, Dow 
Chemical Co, and H. H. Gnuse Jr, 
Alcoa, both praised AEP’s policy 
of advising customers how many 
faults they should expect. The un- 
willingness or inability of other 
utilities to provide such information 
seriously hampers industrial man- 
agements seeking to determine what 
facilities are needed in plant elec- 
trical systems, they said. 


Plant Relays Must Coordinate 


Plant relaying also should be 
considered and coordinated with 
the utility in early design, said W. 
E. Marter, Duquesne Light Co. A 
customer should not expect to use 
slow relaying on his connection to 
a utility using fast clearing as it 
permits a fault in his plant to cause 
a long voltage dip which is detri- 
mental to his own service and that 
of other plants in the area. 

In discussion, H. H. Gnuse Jr 
suggested that utilities present co- 
ordination tables or curves to the 
customer during rate and regulation 
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Interruption 


Estimates Help Industrials 


Plan System 


Interruption Time 


ft 
anan Minimum 


YW Sec. 


VW Sec. 


Loop with motor- YW Sec. 
operated switches... 
Loop with circuit 0 


breakers 


discussions. A non-technical indus- 
trial management could pass this 
information along to its consultant 
or contractor early enough to be 
reflected in the facilities. 

“How effectively are industrials 
facing up to their enlarged relaying 
responsibilities? What is the role of 
the utility, the consultant, the elec- 
trical manufacturer, the staff engi- 
neer? And what about mainte- 
nance?” These questions — and 
more like them—spurred J. J. 
O’Connor and Norman Peach, 
POWER, to survey 27 industrial 
systems. They found a “growing 
vacuum.” Contributing causes, they 
concluded, were the efforts of utili- 
ties to divorce themselves from 
customers’ relay problems and cus- 
tomer unawareness of the role relays 
play in their plants’ day-to-day pro- 
duction. 

“Systematic testing is required to 
assure that protective devices pro- 
vide protection when trouble oc- 
curs,” said T. M. Urban, Multi- 
Amp Electronic Corp, speaking for 
R. J. Dikeman Jr and R. M. 
Shoop. “With modern test equip- 
ment it is possible and economically 
feasible to [achieve] continuous 
production.” 

The electrical industry should 
adopt the “unitary” theory in any 
future standardization of distribu- 
tion and electrical-device voltage 
ratings, suggested A. S. Anderson, 
Ebasco. Thus motors for operation 
on a 240/416-v system would carry 
a 416-v rating as would the supply 
transformers. In discussion, this 
proposal was warmly endorsed by 
three utility engineers, one of whom 
proposed abandoning the 440-v 
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Several hours to 
repair damage 


VY%—1 hour to 
sectionalize 
1 Min 


0 


; Voltage Dip 
Maximum 


Same as source 


bus 


Reduced by loop 
support 
Reduced by loop 
support 
Reduced by loop 
support 


loop 


motor rating, and by several 
airconditioner engineers. 

Aluminum has a definite place in 
substation design, said G. E. Hei- 
denreich, Cincinnati G&E, but 
should be compared with copper ur 
steel to select the best for each ap- 
plication. Aluminum angles are 
proving more convenient than tub- 
ing for buses, using compression 
terminals shop-welded to the bus 
for tubing or rod leads to be con- 
nected in the field. Aluminum can 
also be used to advantage in low 
structures and for station fencing, 
Heidenreich continued, but has 
made slow progress against steel for 
line-terminal towers where stresses 
are severe. 


Debris Control Facilities 
Planned For Columbia 


Grant County Public Utility Dis- 
trict and Chelan County Public 
Utility District have joined in a co- 
operative arrangement with three 
federal agencies to construct debris 
control facilities on the Columbia 
River above Grand Coulee Dam. 

The three agencies are the Bu- 
reau of Reclamation, National Park 
Service and the Corps of Engineers. 
The Bureau will build, operate and 
maintain the debris control facilities 
on Franklin D. Roosevelt Lake 
(Grand Coulee Dam_ reservoir). 
Costs will be borne on a prorated 
basis by dam operators based on 
installed capacity. The action re- 
sulted from recommendations made 
by the Columbia Basin Interagency 
Committee last year. 
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Another good reason for Confidence in a growing America 


STUY 


ib) 


i 


YOUR FUTURE RIDES HIGH ON THIS CURVE! 


If you’re uncertain about what lies 
ahead, take a good look at the white 
line. It represents America’s past 
production rate and economists’ es- 
timates of future production, with 
the peaks and valleys smoothed out. 
Over the long pull the curve keeps 
rising. 

In fact, American production more 
than doubles every 20 years. 

You can expect even faster growth 
during the Sixties. Because at the 
present rate, the $12 billion a year 
we’re spending on research and de- 
velopment may well reach $22 billion 
by 1971. The outpouring of new prod- 
ucts and processes will be in pro- 
portion. Research is the fountain- 
head of progress. Ready now are 
such innovations as foods preserved 


by radiation, cleaning with sound # 
s MORE RESEARCH—We’re now spending $12 


waves, machines that can translate 
foreign languages, and solid radio 
sets without wires. And many more 
are on the way. 

Judging by past experience, two 
million more businesses will be es- 


tablished to make and distribute our ; 
growing production during the next # 
25 years. Whole industries will # 
emerge to turn out the new products 


that are coming from the laborato- 
ries. America has a brilliant future 


but to realize it fully, we must all & 


work togeth r : 
together for the #% MORE MARKETS—U.S. exports, plus output on 


common good. 


FREE— Write for illustrated § 


booklet, “The Promise of 
America.’ Box 10, New 
York 18, N.Y. 
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GET READY FOR AN UPSWING! 


billion a year—and that’s expected to double 
during the Sixties! 

MORE INCOME—Today’s $6500 average per 
family represents an all-time high! 

MORE SAVINGS—Now at the highest level ever 
—net savings of individuals exceed $375 billion! 


= MORE JOBS—Despite unemployment there are 


15 million more jobs than in 1939—will be 22 
million more by 1975! 
MORE EDUCATION—By 1970 we'll have 20 


: million more high school graduates than today, 


and 3 million more college graduates. They’ll 
earn more, live better! 

MORE LEISURE—40 million Americans get paid 
vacations and there are 16 million people over 
65, many of them with retirement income to 
spend! 


U.S.-owned plants overseas, already account 

for over $50 billion in sales! 

MORE NEEDS—Schools, hospitals, 

highways, homes—we need billions 

in improvements right now, and ‘ : 

the need keeps growing! —_ 
8 
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PROFESSIONAL SERVICES 


CONSULTING 
CONSTRUCTION 


AMERICAN AIR SURVEYS, INC. 


Aerial Topographic Maps & Photos 
Plan & Profile for Transmission Lmes 
Base Maps of Service Areas 
Topographic Maps for Reservoir Studies 
# Coal Stock pile Volumes by Aerial Method 


907 Penn Avenue Pittsburgh 22, Pa. 
Offices—Manhasset, N. Y.—Atlanta, Ga. 


BLACK & VEATCH 


Consulting Engineers 
Water—Electricity—Gas—Sewage—Industry 


Reports, Design, Supervision of Construction 
Investigations, Valuations and Rates 


1500 Meadow Lake Parkway Kansas City 14, Mo. 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 
Steel Tower & Wood 
Transmission Lines 
Distribution & Maintenance 
175 Endfield St. Hartford, Conn 


BURNS and ROE, Inc. 


Engineering and Design ¢ Reports ¢ Surveys 
Construction e¢ Electric, Steam, Hydro Plants 
Transmission ¢ Distribution ¢ Aeronautical 
Facilities ¢ Research and Development ¢ Nuclear, 
Chemical, and Industrial Plants 


160 West Broadway ° New York 13, N. Y. 


COMMONWEALTH 
SERVICES INC. | ASSOCIATES INC. 


Consulting and Design 
Engineers 
209 E. Washington 
Jackson, Michigan 


Management and 
Business Consultants 
300 Park Ave 
New York 22, N. ¥ 


DAY & ZIMMERMANN INC. 


Engineers 


Design—Construction 
Transmission—Distribution Lines 
Reports——-Valuations—Rates 

PHILADELPHIA 


New York Chicago 


DOBLE ENGINEERING COMPANY 


Consulting Engineers 
Field and Laboratory Testing of Solid and Liquid 
High Voltage Insulation. Research on Power Sys- 
tem Electrical Operating Characteristics and 
Problems. 
Office and Laboratory: Doble Park 
Box 105, Belmont 78, Mass. (6 miles from Boston) 


GIBBS & HILL, Inc. 


Consulting Engineers—Designers—-Constructors 


Steam, Hydroelectric, Gas-Turbine & Nuclear 
Power Generation—Electric Transmission & Distri- 
bution Systems—Power Surveys, Reports & Con- 
tracts—Industrial, Transportation & Communica- 
tion Facilities—Water & Waste Treatment Works. 


Pennsylvania Station New York 1, N. Y. 


DESIGN EXAMINATIONS 


PLANS SURVEY 


The 
Consulting Engineer 


“By reason of special training, wide 

experience and tested ability, 
coupled with professional integrity the 
consulting engineer brings to his client 
detached engineering and economic 
advice that rises above local limitations 
and encompasses the availability of all 
modern developments in the fields where 
he practices as an expert. His services, 
which do not replace but supplement 
and broaden those of regularly em- 
ployed personnel, are justified on the 
ground that he saves his client more 


than he costs him.” 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
DESIGN 
SUPERVISION OF CONSTRUCTION 
BUSINESS AND ECONOMIC RESEARCH 
READING, PA. 


Washington New York 


HARZA ENGINEERING CO. 


Consulting Engineers 


Hydroelectric Plants and Dams 
Transmission Line 
Flood Control, Irrigation 
River Basin Development 


400 West Madison Street Chicago 6 


HOOSIER ENGINEERING 
COMPANY 


Erection and Maintenance of 
Electrical Transmission and Distribution Lines 


1350 Holly Avenue, Columbus, Ohio 


JACKSON & MORELAND, INC. 


JACKSON & MORELAND INTERNATIONAL, INC. 
Engineers and Consultants 
Electrical—Mechanical—Structural 
Design and Supervision of Construction for 
Utility, Industrial and Atomic Projects 
Surveys—Appraisals—Reports 
Technical Publications 


Boston Washington 


New York 


APPRAISALS 
REPORTS 


JENSEN, BOWEN & FARRELL 
Engineers 
Appraisals— Depreciation Studies— Property Records 
Cost Trends—Special Studies—Reports 


for Rate Cases, Security Issues, Regulatory and 
Accounting Requirements 


Michigan Theatre Building Ann Arbor, Michigan 
NOrmandy 8-7778 


THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 
POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 

Utility ¢ Industrial ¢ Chemical 


1209 N. Broad St., Philadelphia 21, Pa. 


CHAS. T. MAIN, INC. 


Engineers 


Electric, Steam and Hydraulic Projects, 
Investigations, Reports, Appraisals 
Design and Construction Supervision 


Boston, Mass. Charlotte, N. C 


PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Design 

Engineers-—- Purchasing 

Specialists in Financing 
Accounting and other Operations 


231 So. La Salle St. Chicago 4 


SARGENT & LUNDY 
Engineers 
Consultants to the Power Industry 
STUDIES ¢ DESIGN ¢ SUPERVISION 


140 South Dearborn Street, Chicago 3, Ill. 


TIPPETT & GEE 


Consulting Engineers 


Mechanical ¢ Electrical ¢ Thermodynamic 
Structural Design ¢ Studies ¢ Supervision 
Power Stations ¢ Transmission ¢ Distribution 
Industrial Plants ¢ Process 


133 North Second Street Abilene, Texas 
214 Meadows Building Dallas, Texas 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 


Transmission - Distribution 
Electric and Telephone Lines 
Consultants 


505 York Road Jenkintown, Pa. 


VERNON VERNON 
GRAPHICS, GRAPHICS OF PA. 
INC. INC. 


CONSULTING AND SERVICING UTILITIES 
ON MAPS, RECORDS AND FIELD INVENTORY 


Mount Vernon, N. Y. 
MO 4-7117 


Norristown, Pa. 
Broadway 9-3000 
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SEARCHLIGHT SECTION 


EMPLOYMENT e¢ BUSINESS oe 


DISPLAYED RATE: 
EMPLOYMENT OPPORTUNITIES: $25.50 per inch. Subject to Agency 


Commission. 


EQUIPMENT & BUSINESS OPPORTUNITIES: $16.85 per inch for all 
advertising appearing on other than a contract basis. 


to Agency Commission. : 
AN ADVERTISING INCH is ee % 
column, 3 columns—30 inches—to a 


pag 
EQUIPMENT WANTED or FOR Sale ADVERTISEMENTS acceptable 


only in Displayed Style. 


inch vertically on one 


OPPORTUNITIES 


—— 


Not subject 


$1.80 a line, minimum 3 lines. 
5 average words as a line. 


PROPOSALS, $1.80 a line an insertion. 
BOX NUMBERS count as one line additional in undisplayed ads. 


DISCOUNT OF 10% if full payment is made in advance for four 
consecutive insertions of undisplayed ads (not including proposals). 


e EQUIPMENT—USED or RESALE 


UNDISPLAYED RATE: 


To figure advance payment count 


Send New Advertisements to Classified Advertising Div. of Electrical World. P. O. Box 12, N. Y. 36, N. Y. 


FOR SALE 
Williams Pole Hole Digger 


Model ADH-1, Skid Mounted. Continental 
F226 Red Seal Engine. New in 1957. In ex- 
cellent working condition. Complete with 
9”, 11”, 13”, 16”, and 30” Heavy-duty 
Pengo Augers. Going at a good price. 
Contact Purchasing Dept., 


A. B. CHANCE CO. 


Centralia, Mo. 


ADDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication 
Send to office nearest you 
NEW YORK 86: P. 0. Bor 12 
CHICAGO 11: 645 N. Michigan Ave. 
SAN FRANCISCO 11: 255 California St. 


© POSITIONS VACANT 


Electrical Engineer, about 32, with 5 “years 
experience in the electric distribution and 
transmission division, particularly familiar 
with construction and estimating with some 
selling experience. Location with Ohio Elec- 
trical Line Contractor. Please furnish detail 
experience and qualifications. P-6844, Elec- 
trical World. 


Electrical Engineer, Central Illinois utility 
has opening in substation design, transmis- 
sion design and communications for engineer 
with a degree. Previous experience in these 
fields desirable. Salary up to $9,000. Send 
resume of education and experience to 
P-6973, Electrical World. 


Three Chief Operators with Public Utility 
experience for 80,000 KVA Hydroelectric 
Plant in East Pakistan. One year contract at 
$1000 per month with subsistance, housing 
and transportation furnished. All qualified 
applicants will be considered without regard 
to race, creed, color or national origin. Send 
resume of experience to Utah-Parkistan Inc., 
221 Pine Street, San Francisco, California. 


General Manager—For Ipswich Municipal 
Electric Department. Salary depends upon 
qualifications. KWH sales about 25,000,000 
from our generating plant to 3000 consumers. 
Write to Personnel Department, Town Hall, 
Ipswich, Massachusetts for application and 
more details. 


© SELLING OPPORTUNITY AVAILABLE 


Representative wanted for manufacturer of 
street lighting equipment, pole line special- 
ties. States of Georgia, Washington, Oregon, 
North and South Dakota, Illinois, Iowa, 
Full particulars. RW-6918, Electrical 
World. 


© SELLING OPPORTUNITIES WANTED 


Experienced manufacturers representative 
with engineering background seeking elec- 
trical lines in Hawaii. RA-7035, Electrical 
World. 


Industrial representative established Texas 
Gulf Coast offers engineering and sales service 
to manufacturer of major equipment or ap- 
paratus. Write Electric Apparatus Co., P. O. 
Box 2034, Houston 1, Texas. 
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TRANSMISSION 
ENGINEER 


Staff position for graduate 
Electrical Engineer with sub- 
stantial experience in trans- 
mission line design, sag and 
tension calculations, economic 
studies, cost estimating, selec- 
tion of conductors and struc- 
tures, preparation of specifi- 
cations and evaluation of 
quotations of suppliers. Head- 
quarters New York City. 


Send resume, in confidence, to: 
Box P-6782, Electrical World 
Class. Ady. Div. 

P. O. Box 12, N. Y. 36, N. Y. 


DESIGN OPPORTUNITY 


We need a creative electrical design 
guyed engineer for advanced work on 
guyed tower and other transmission 
structures of large power systems. 


If your knowledge, ability, record and 
practical experience meet requirements, 
major manufacturer is ready to add 
to staff. 


Write for interview: 


P-7025, Electrical World 
255 California St., San Francisco 11, Calif. 


WANTED FOR EXPORT—USED 


Complete Power Plants 
High Pressure Boilers 
Turbo-Electric Generators 
Diesel-Electric Generators 
Hydro-Electric Generators 


OFFERED—NEW 


Factory new Turbo-Electric Generator, 22,000 
K.W. 13800V, 3 ph. 60 cy. 3600 RPM, 850 
PSIG, 900° F. New Boiler to match. 


TRACTORS FOR EXPORT, INC. 
170 Broadway New York 38, N. Y. 
Our 20th year. 


Somebody— Somewhere, 


needs your idle equipment! Reach that buyer quickly and economically thru the 


“SEARCHLIGHT SECTION” 


The meeting place of Used Equipment Buyers and Sellers 


TRANSFORMERS 


3—2500 KVA G-E 69000—2400/4160Y 
3—2500 KVA G-E 69000—7200/12470Y 
4—2500 KVA W-H 34500—2400/4800 
3—1500 KVA G-E 69000—2400/4160Y 
3—1500 KVA G-E 690009—7200/12470Y 
3—1000 KVA G-E 34500-7200/12470Y 
3—1000 KVA Wag. 34500—2400/4160Y 
3— 833 KVA W-H 43800—480 

3— 667 KVA G-E 13200—2400/4160Y 
3— 500 KVA Penn. 13200—120/240 
3— 333 KVA W-H 13200—2400/4160Y 
3— 333 KVA G-E 2400/4160Y—240/480 
3— 333 KVA Wag. 2400—120/240 


1—1500/1875 KVA Mol. 3-Ph. 40,500— 
4800 F/C equipped 


1—1500/1875 KVA Mol. 3-Ph. 34,500-—- 
2400 F/C equipped 


TRANSFORMERS WANTED 


THE ELECTRIC SERVICE CO. 


5316 Hetzel St. 
Cincinnati 27, Ohio 
47 Years’ Dependable Service 


PRODUCT SUPERVISOR 


Graduate Electrical Engineers with experi- 
ence in application of Paper, Rubber and 
Plastic insulated electrical cable to super- 
vise product function at company’s Virginia 
Ideal opportunity for quali- 
fied men to participate in a basic aluminum 
producer’s first activity in the copper cable 
field. Salary commensurate with qualifica- 
tions. Complete benefits program effective 


headquarters. 


first day of work. 


Address replies and resumes to: 


J. E. Betts 

Assistant Manager, Sales Personnel 
Reynolds Metals Co. 

Richmond, Va. 





Meetings Calendar 


JULY 


Edison Electric Institute—Industrial Relations Committee, 
Roosevelt Hotel, New York City, July 20. 


AUGUST 


Western Electronic Show & Convention—Cow Palace, San 
Francisco, Aug. 22-25. 


American Institute of Electrical Engineers—Pacific General 
Meeting, Hotel Utah, Salt Lake City, Aug. 23-25. 


American Society of Mechanical Engineers—International Heat 
Transfer Conference, University of Colorado, Boulder, Aug. 
28-Sept. 1. 


American Institute of Mining, Metallurgical, & Petroleum Engi- 
neers—Third Annual Semiconductor Conference, Ambassador 
Hotel, Los Angeles, California, Aug. 30-Sept. 1. 


SEPTEMBER 


Association of Illinois Electric Cooperatives—Annual Meeting, 
Springfield, Illinois, Sept. 6-8. 


Northwest Public Power Association— Power Use Section 
Annual Workshop, Pacific University, Campus, Forest Grove, 
Oregon, Sept. 6-8. 


National Rural Electric Cooperative Association—Region IV 
Meeting, Columbus, Ohio, Sept. 7-8; Region V Meeting Eau 
Claire, Wisconsin, Sept. 11-12; Region Ill Meeting, Alabama, 
Sept. 25-26; Region | Meeting, Richmond, Virginia, Sept. 28-29. 


Rocky Mountain Electrical League—Annual Fall Convention 
Jackson Lake Lodge, Moran, Wyoming, Sept. 10-13. 


Edison Electric Institute—AGA, Accounting Section Organiza- 
tion Meeting, The Netherland Hilton Hotel, Cincinnati, Ohio, 
Sept. 11-12; Meter and Service Committee, Hotel Leland, 
Springfield, Illinois, Sept. 24-27; Industrial Relations Commit- 
tee, Annual Round Table Conference, Drake Hotel, Chicago, 
Sept. 25-27. 


Engineering Management Meeting—Sponsored by AIEE, ASME, 
Hotel Roosevelt, New York City, Sept. 14-15. 


Public Utilities Association of Virginia—43rd Annual Meeting, 


Advertising Index 


Advertising Council, Inc 
Allis-Chaimers Mfg. C 
American Electric Mfg. Corp 
Atomics International 


Indiana Steel & Wire Co., Inc 


Kearney Corp., James R 
Div. North American Aviation... 83 Kuhiman Electric Co 


The Greenbrier, White Sulphur Springs, W. Virginia, Sept. 
14-15. 


American Institute of Electrical Engineers—Petroleum Indus- 
try Conference, Jung Hotel, New Orleans, Sept. 17-20. 


e@ NEMA—Technical Committee, Power Circuit Breaker group, 
NEMA office, New York City, Sept. 19; Codes and Standards 
Committee, NEMA office, New York City, Sept. 28-29. 


Electric Companies Public Information Program—1961 Work- 
shop Conference, Brown Palace Hotel, Denver, Sept. 20-22. 


Northwest Electric Light & Power Association—54th Annual 
Meeting, Sheraton-Portland Hotel, Portland, Sept. 20-22. 


Missouri Valley Electric Association—Accounting Conference, 
Sheraton-Jefferson Hotel, St. Louis, Sept. 21-22; Sales, Rural 
and Home Service Conference, President Hotel, Kansas City, 
Sept. 27-29. 


National Power Conference—Sponsored by American Institute 
of Electrical Engineers, and American Society of Mechanical 
Engineers, St. Francis Hotel, San Francisco, Sept. 24-27. 


Pennsylvania Electric Association—Accident Prevention Com- 
mittee, Bellevue Stratford, Philadelphia, Sept. 25-26; Annual 
Convention, Bellevue, Stratford, Philadelphia, Sept. 27-28. 


Southeastern Electric Exchange—Accounting Section, Atlanta 
Biltmore Hotel, Atlanta, Sept. 28-29. 


OCTOBER 


American Gas Association—Annual Convention, Dallas, Texas, 
Oct. 1-4. 


Electric Council of New England—Management Training Course, 
Bald Peak Colony Club, Melvin Village, N. H., Oct. 1-7; Resi- 
dential Sales Workshop, Hotel Wentworth-By-The-Sea, Ports- 
mouth, N. H., Oct. 2-3; 5th Annual Conference, Hotel Somerset, 
Boston, Mass., Oct. 18-20. 


Electrical World’s Fifth Electric Heating Conference — 
Sheraton-Park Hotel, Washington, D. C., Sept. 25-26. 


e@ Additions this week 


Wagner Electric Corp 
Westinghouse Electric Corp. .6, 7, eS 


Rarely DO. oii hk 08 ks cee 2nd Cover Lapp Insulator Co., Inc....49, 50, 51, 52 PROFESSIONAL SERVICES 


Chance Co., A. B 

Combustion Engineering, Inc.. 

Crescent Tool Co 

Ohio Brass Co 

Okonite Co. 

Olin Conductors 
Metals Div. 


Delta-Star Electric Division 
H. K. Porter Company, iInc.....11, 
Directory of Engineers 
Dodge iv., Chrysler Corp 
du Pont de Nemours & Co. (Inc.) 
Elastomer Chemicals Dept 


Engineers, Directory of " 
Exide Industrial Marketing Div. 
Ford Motor Co 


General Electric Co 
Computer Dept. 


90 


Minneapolis- Honeywell 


Petersen Engineering Co., Inc 68 


Radio Corp. of America 


Electric Storage Battery Co..3rd Cover Saliwamen wee a Cable Co. 


Div. Cerro Corp 30, 
Rome Cable Div. of Alcoa 78 


Searchlight Section 


27 CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mgr. 
19 


4 EMPLOYMENT OPPORTUNITIES 
20 EQUIPMENT 

(Used or Surplus New) 

For Sale 

29 

23 


31 
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Low-maintenance pocket 
positive nickel-cadmium 


New 20-year Exide-lron- 
clad tubular with Silvium* 


Trickle or Hi-Lo charger 


This is what you get in the Exide Power Package. 
For your particular application, you need a par- 
ticular type and size battery for maximum economy. 
Then you need a particular charger. And you need 
a certain amount of regular service. 


Exide is in the unique position to provide the exact 
battery, charger and service that your particular 
application requirements call for. Only Exide offers 
so broad a line of batteries and chargers. And only 
Exide has such a well-trained field force of factory 
supervised service specialists. 


An Exide Power Package not only insures you of 
getting the power you need, but it protects you 
from overspending on capacity you don’t need. 


+ WERRRERENREEtES 


Flat plate Tytex with Sil- Long life Exide-Man- 
vium or calcium chex, Plante type, 
with Silvium 


And you get everything from one dependable 
source. It’s your easiest, surest way of getting 
maximum battery power economy. Write for com- 
plete information. Exide Industrial Marketing 
Division, The Electric Storage Battery Company, 
Philadelphia 20, Pa. 


*Silvium ts Exide’s patented corrosion-resistant grid alloy 


Exide — 


INDUSTRIAL MARKETING DIVISION 
The Electric Storage Battery Company 





Q Kuhiman improvements 


OQ ways to save operating costs 


The Kuhlman transformers you buy today are 10 ways better than those 
you bought just two years ago. Designs are lighter, smaller, easier to 
handle, easier to maintain and more economical to operate. You get more 
KVA per pound, more economy per KVA, longer life, more labor-saving 
conveniences, more hidden value. 


Here are 10 Kuhlman improvements and the 10 ways you save: 


Dual-Ratings— Al! Kuhlman pole-type transformers offer two rat- 
ings with 12%, additional KVA at the higher rating. 


ae Longer-Life Insulation—Kuhiman super insulation with improved 
thermal aging characteristics, lengthens transformer life. 


& Double Line Protection—(1) Covered line connections (2) Insu- 
lated transformer covers give double protection against 
outages caused by wildlife. 


QO Special Insulated and Shielded Windings—Special primary shield 
and end-turn insulation gives greater protection against 
lightning and switching surges. 


a Lighter, Smaller Designs— Weights have been cut up to 50°;. 500 
KVA units now weigh 3100 lbs.; 333 only 2200 Ibs. All 
ratings are lighter and smaller. 


@o New “Lucite” Finish — This finish stays brighter— weathers longer — 


has the lowest erosion rate of any finish available today. 


More Performance per KVA—All ratings have lower impedance, 
better regulation, lower losses, better performance 
guarantees than previously. 


oO Improved Short-Circuit Capability— specially coated layer insu- 


lation results in mechanically stronger coil structures. 


A Completely Different HV Bushing—The only bushing of its kind, 
having unique clamping sleeve and radio noise free 
characteristics. 


Easier Installation and Maintenance—White interiors, internal 


clamping, hand grip connectors, and other Kuhlman 
features simplify handling and maintenance. 


Ask your Kuhlman representative for more facts 
about 10 ways Kuhlman transformers save operating costs, 


KUHLMAN 
TRANSFORMERS 


KUHLMAN ELECTRIC COMPANY, Birmingham, Mich. 
Manufacturers of transformers since 1894 
FACTORIES: Bay City, Mich. - Crystal Springs, Miss. + Salinas, Calif. 








